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Location M07B-01 398-MWl 398-MW2 S21-DGS-VE01 S21-DGS-VE01 S21-DGS-VE02 OUTFALLG S21-DGS-DPO6Sample Code 385-$21-023 385-$21-024 385-$21-025 385-$21-030 385-$21-030A 385-$21-033 385-$21-035 385-S21-046A

investigation DGS DGS DGS DGS DGS DGS DGS DGS

Sampling Date 6/26/2001 6/26/2001 6/26/2001 8/7/2001 8/7/2001 8/7/2001 7/20/2001 81912001

',. _ Sampling Depth (feet bgs) 8 - 9 8 - 9 8.5 - 9.2 0 - 15 -
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE 1 U 10 U 1 U

1,1,1-TRICHLOROETHANE 2 U 2 U 2 U 1 U 2 U 10 U 2 1 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U U 1 U 1 UJ 10 U 1 U 1 U

1,1,2-TRICHLOROETHANE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1 U
1,1-DICHLOROETHANE 0.5 J 0.5 U 0.5 U 1 U 0.5 U 10 U 1 3.1

1,1-DICHLOROETHENE 2 U 2 U 2 U 1 U 2 U 10 U 0.4 J 1 U

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZEN E
1,2,3-TRICHLOROPROPANE

1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBENZE NE
1,2-DIBROMO-3-CHLOROPROPANE

1,2-DICHLOROBENZENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1 U

1,2-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 1 U D.5 U 10 U 0.5 U 1 U

1,2-DICHLOROETHENE (TOTAL) 4 2 U 2 U 2 J 3

1,2-DICHLOROPROPANE 2 U 2 U 2 U 2 U 2 U
1,3,5-TRIMETHYLBENZENE

1,3-DICHLOROBENZENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1 U

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1 U
2,2-DICHLOROPROPANE
2-BUTANONE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ

2-CHLOROTOLUENE

2-HEXANONE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ

4-CHLOROTOLUENE
4-METHYL-2-PENTANONE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ

ACETONE 3 UJ 3 UJ 3 UJ 3 UJ 5 UJ
BENZENE 10.5U 0.5 U 0.5 U 1 U 0.5 U 10 U 0.5 U 1 U

BROMOBENZENE

BROMOCHLOROMETHANE
BROMODICHLOROMETHANE 2 U 2 U 2 U 2 U 2 U

BROMOFORM 2 U 2 U 2 U 2 U 2 U

,._, BROMOMETHANE 2 U 2 U 2 U 2 U 2 U
CARBON DISULFIDE 2 U 2 U 2 U 2 U 2 UJ

CARBON TETRACHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROBENZENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U U
CHLOROETHANE 2 U 2 U 2 U 1 U 2 U 10 U 0.9J ;1 U

CHLOROFORM 2 U 2 U 2 U 2 U 2 U I
CHLOROMETHANE 2 U 2 U 2 U 1 U 2 U 10 U 2 U _1U

CIS-1,2-DICHLOROETHENE 1.3 10 U 1 U

ClS-1,3-DICHLOROPROPENE 0,5 U 0,5 U 0.5 U 0.5 U 0.5 U
DIBROMOCHLOROMETHANE 2 U 2 U 2 U 2 U 2 U

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1 U
ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE 1 U 10 U 1.2
METHYLENE CHLORIDE 2 U 2 UJ 2 U 1 U 2 U 10 U 2 UJ 1 U
METHYL-T-BUTYL ETHER 5 U 5 U 5 U 1 U 5 U 10 U 5 U 1 U

NAPHTHALENE I U 10 U 1 U

N-BUTYLBENZENE

N-PROPYLBENZENE
O-XYLENE 1 U 10 U 1 U

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE 2 U 2 U 2 U 2 U 2 U

TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE
TETRACHLOROETHENE 2 U 0.3 J 2 U 1 U 2 U 10 U 2 U 1 U

TOLUENE 2 U 2 U 2 U 1 U 2 U 10 U 2 U 1.7

TRANS-1,2-DICHLOROETHENE 1 U 10 U I U
TRANS-1,3-DICHLOROPROPENE D.5 U 0.5 U 0.5 U 0.5 U 0.5 U

'.,._ TRICHLOROETHENE 2 U 0.5 J 2 U 1 U 2 U 10 U J 1 U
TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE
VINYL ACETATE

VINYL CHLORIDE 0.4 J 0.5 U 0.5 U 0.9 J _2 10 U 0.3 J 0.6 J
XYLENE (TOTAL) i2 U 2 U 2 U 12U 2 U

Notes:
UG/L Microarams per liter
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Remedial Investigation Reportfor OU-2B, Alameda Point, Alameda, CaUfomia
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Location S21-DGS-DP06 S21-DGS-DP12 S21-DGS-DP12 S21-DGS-DP12 S21-DGS-DP13 S21-DGS-DP13 S21-DGS-DP14 S21-DGS-DP14

Sample Code 385-$21-047 385-$21-048 385-$21-049 385-$21-050 385-$21-051 385-$21-052 385-$21-053 385-$21-054

Investigation DGS DGS DGS DGS )GS DGS DGS DGS

Sampling Date 81912001 8/9/2001 8/9/2001 8/9/2001 811712001 811712001 812012001 8/20/2001

Sampling Depth (feet bgs) 20 - 9 - 15 - 25 - )- 11 16 - 18 9 - 11 17 - 19
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U

1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U
1,1-DICHLOROETHANE 1 U 1 U 1 U 2.8 U 1.4 1 U 1 U

1,1-DICHLOROETHENE 1 U 1 U 3.1 1 U U 1 U 1 U 1 U

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE

1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZEN E

1,2-DIBROMO-3-CHLOROPROPANE }1,2-DICHLOROBENZENE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1,2-DICHLOROETHANE 1 U U 1 U 1 U U 1 U 1 U 1 U

1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE

1,3,5-TRIMETHYLBENZENE
1,3-DICHLOROBENZENE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U

2,2-DICHLOROPROPANE
2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-CHLOROTOLUENE
4-METHYL-2-PENTANONE

ACETONE

BENZENE 1 U 0.5 J 0.5 J 1 U 1 U 1 U 3.8 1 UBROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM
BROMOMETHANE "_ '

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE U 1 U 1 U 1 U !1 U 1 U 1 U 1 U
CHLOROETHANE U 1 U 1 U 1 U 6.7 1 U 1 U 1 U

CHLOROFORM

CHLOROMETHANE 1 U 1 U 1 U 1 U U 1 U 1 U 1 U

ClS-1,2-DICHLOROETHENE 1 U 1 U 540 1 U U 1 U 1 U 2.4

ClS-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER
ETHYLBENZENE U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE t U U 1 U 1 U 1 U 1 U 1 U 1 U
METHYLENE CHLORIDE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

METHYL-T-BUTYL ETHER t U 1 U I U 1 U 1 U 1 U 1 U 1 U

NAPHTHALENE t U U 1 U 1 U 1 U 1 U 1 U 1 U
N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE 1 U U 1 U 1 U 1 U 1 U 1 U 1 U

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE
TERT-AMYL METHYL ETHER

TERF-BUTANOL

TERT-BUTYLBENZENE

TETRACHLOROETHENE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

TOLUENE 1.4 1 U 1 U 1 U 1 U 1 1.1

TRANS-1,2-DICHLOROETHENE 1 U 11.2 8.2 1 U 1 U 1 U 1 U 1 U

TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE 1U 1U 2300 1.2 I U I U 1U 18 _._os,'
TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE

VINYL ACETATE 12

VINYL CHLORIDE 1 U 1.6 1 U 1 U 1 U 0.8 J 1 U

XYLENE (TOTAL)

Notes:
UG/L Microerarns oer liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point,Alameda, California
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Location S21-DGS-DP14 S21-DGS-DP14 S21-DGS-DP11 'S21-DGS-DP11 IS21-DGS-DP11 S21-DGS-DP11 S21-DGS'DP11 S21-DGS-VE03

Sample Code 385-$21-054A 385-$21-$55 385-$21-056 385-$21-057 385-$21-058 385-$21-059 385-S21-060 385-$21-062

Investigation DGS DGS DGS DGS DGS DGS DGS DGS
Sampling Date 8/20/2001 812012001 811612001 8/16/2001 !811612001 8/16/2001 8/16/2001 8/21/2001

_ _-._" Sampling Depth (feet bgs) 17 - 19 25 - 27 15 - 20 - 30 - 40 - 50 - 6.5 -

Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

1,1,1,2-'1_ II-_b_CHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 10 U

1,1,1-TRICHLOROETHANE 2 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U

1,1,2-TRICHLOROETHANE 2 U U U 1 U 1 U 1 U 1 U 10 U
1,1-DICHLOROETHANE 0.5 U U 1 U 1 U 1 U 1 U 1 U 10 U

1,1-DICHLOROETHENE 0.8 J 1 U 1 U 1.6 1 U 1 U 1 U 10 U
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE

11,2,3-TRICHLOROPROPANE

1,2,4-TRICHLOROBENZEN E
1,2,4-TRIMETHYLBENZENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DICHLOROBENZENE 2 U 1 U 1 U U 1 U 1 U 1 U 10 U

1,2-DICHLOROETHANE 0.5 U 1 U 1 U U 1 U 1 U 1 U 10 U

1,2-DICHLOROETHENE (TOTAL) 3
1,2-DICHLOROPROPANE 2 U

1,3,5-TRIMETHYLBE NZENE

1,3-DICHLOROBENZENE 2 U 1 U 1 U 1 U U ,1 U 1 U 10 U
1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE 2 U 1 U 1 U 1 U U 1 U U 10 U
2,2-DICHLOROPROPANE

2-BUTANONE 2 UJ
2-CHLOROTOLUENE

2-HEXANONE 2 UJ
4-CHLOROTOLUENE

'4-METHYL-2-PENTANONE 2 UJ

ACETONE 3 UJ

BENZENE 0.5U U 1 U 1 U 1 U 1 U 1 U 10U
BROMOSENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE 2 U
BROMOFORM 2 U

_._' BROMOMETHANE 2 U

CARSON DISULFIDE _2UJ
CARBON TETRACHLORIDE 0.5 U

CHLOROBENZENE 2 U 1 U 1 U U 1 U 1 U 1 U 10 U

CHLOROETHANE 2 UJ 1 U 1 U U 1 U 1 U 1 U 10 U
CHLOROFORM 2 U

CHLOROMETHANE 2 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U

CIS-1,2-DICHLOROETHENE 1 U 1 U 620 4.9 1 U 1 U 10 U
CIS-1,3-DICHLOROPROPENE 0.5 U
DIBROMOCHLOROMETHANE 2 U

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE
DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 2 U 1 U 1 U 1 U U 11U U 10 U
ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE 1.4 1 U 1 U 1 U 1 U 1 U 10U

METHYLENE CHLORIDE 2 UJ 1 U 1 U 1 U 1 U 1 U 1 U 10 U

METHYL-T-BUTYL ETHER 5 U 1 U 1 U 1 U 1 U 1 U 1 U 10 U
NAPHTHALENE 1 U 1 U 1 U 1 U 1 U 1 U 10 U
N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE 1 U 1 U 1 U 1 U 1 U I U 10 U
P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE 2 U

TERT-AMYL METHYL ETHER

TERT-BUTANOL
TERT-BUTYLBENZENE

TETRACHLOROETHENE 2 U 1 U 1 U 5.3 1 U 1 U 1 U 10 U
TOLUENE 0.8 J 1.6 1 U 1 U 1 U 1 U 1 U 10 U

TRANS-1,2-DICHLOROETHENE 1 U 1 U 6 1 U 1 U 1 U 10 U
]'RANS-1,3-DICHLOROPROPENE 0.5 U

''_J I'RICHLOROETHENE 24 1 U t U 1900 1500 1.2 1 U 10 U
I'RIC HLOROFLUOROMETHAN E

FRICHLOROTRIFLUOROETHANE
JINYL ACETATE

JINYL CHLORIDE 0.5 U 1 U U 4.1 1 U L U 1 U 10 U

KYLENE (TOTAL) 1 J I

Notes:
UG/L Microorams oer liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
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Location S21-DGS-DP15 S21-DGS-DP16 S21-DGS-DP16 '$21-DGS-DP16 S21-DGS-DP17 S21-DGS-DP17 S21-DGS-DP19 S21-DGS-DP18

Sample Code 385-$21-063 388-$21-064 385-$21-065 385-$21-086 388-$21-067 385-$21-068 385-$21-073 385-$21-074

Investigation DGS DGS DGS DGS DGS DGS DGS DGS

Sampling Date 8/22/2001 8/24/2001 812412001 8/24/2001 9/4/2001 9/4/2001 9/12/2001 9/12/2001

Sampling Depth (feet bgs) 15 - 8 - 10 15 - 17 20 - 22 9 - 11 14 - 16 14 - 16 8 - 10 _ _,
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

1,1,1,2-T_- II_ACHLOROETHANE 1 U U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

1,1,1-TRICHLOROETHANE 1 U U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

1,1,2,2-TETRACHLOROETHANE U 1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ
1,1,2-TRICHLOROETHANE U 1 U 1 U 1 U 1 U 1 U 5 UJ i UJ

1,1-DICHLOROETHANE U 1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ
1,1-DICHLOROETHENE U I U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

1,1-DICHLOROPROPENE 5 UJ 5 UJ

1,2,3-TRICHLOROBENZENE 5 UJ 5 UJ

1,2,3-TRICHLOROPROPANE 5 UJ 5 UJ
1,2,4-TRICHLOROBENZENE 5 UJ 5 UJ

1,2,4-TRIMETHYLBENZENE 5 UJ 5 UJ

1,2-DIBROMO-3-CHLOROPROPANE 5 UJ 5 UJ
1,2-DICHLOROBENZENE 1U 1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

1,2-DICHLOROETHANE 1 U 1 U 1 U U U 1 U 5 UJ 5 UJ
1,2-DICHLOROETHENE (TOTAL)

1,2-DICHLOROPROPANE 5 UJ 5 UJ
1,3,5-TRIMETHYLBENZENE 5 UJ 5 UJ

1,3-DICHLOROBENZENE 1 U 1 U 1 U 1 U 1 U U 5 UJ 5 UJ

1,3-DICHLOROPROPANE _UJ 5 UJ

1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U 1 U !1 U 5 UJ 5 UJ
2,2-DICHLOROPROPANE 5 UJ 5 UJ

2-BUTANONE 10 UJ 10 UJ

2-CHLOROTOLUENE 5 UJ 5 UJ
2-HEXANONE 10 UJ 10 UJ

4-CHLOROTOLUENE 5 UJ 5 UJ

4-METHYL-2-PENTANONE 10 UJ 10 UJ
ACETONE 20 UJ 20 UJ

BENZENE 1 U 1 U 1.1 1 U 1.7 1 U 5 UJ 5 UJ

BROMOBENZENE 5 UJ 5 UJ
BROMOCHLOROMETHANE 10 UJ 10 UJ

BROMODIOHLOROMETHANE 5 UJ 5 UJ

BROMOFORM 5 UJ 5 UJ

BROMOMETHANE 10 UJ 10 UJ _
CARBON DISULFIDE 5 UJ i UJ

CARBON TETRACHLORIDE 5 UJ 5 UJ

CHLOROBENZENE 1 U 1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ
CHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 10 UJ 10 UJ

CHLOROFORM 5 UJ 5 UJ

CHLOROMETHANE 1 U 1 U 1 U 1 U U 1 U 10 UJ 10 UJ
ClS-1,2-DICHLOROETHENE 1 U 1 U 61 2.3 U 33 5 UJ 5 UJ

CIS-1,3-DICHLOROPROPENE 5 UJ 5 UJ

DIBROMOCHLOROMETHANE 5 UJ 5 UJ

DIBROMOMETHANE 5 UJ 5 UJ
DICHLORODIFLUOROMETHANE 10 UJ 10 UJ
DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE U !1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

ETHYLENE DIBROMIDE 5 UJ 5 UJ

HEXACHLOROBUTADIENE 5 UJ 5 UJ
ISOPROPYLBENZENE 5 UJ 5 UJ

M,P-XYLENE 1 U 2.2 2.8 1 U 1 U 1 U 5 UJ 5 UJ

METHYLENE CHLORIDE 1 U 1 U 1 U 1 U 1 U 1 U 20 UJ 20 UJ

METHYL-T-BUTYL ETHER 1 U 1 U 1 U 1 U 1 U 1 U 5 UJ _UJ

NAPHTHALENE 1 U 1 U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

N-BUTYLBENZENE 5 UJ 5 UJ
N-PROPYLBENZENE 5 UJ i UJ

O-XYLENE 1 U 1 U 1 U U 1 U 1 U 5 UJ 5 UJ

P-ISOPROPYLTOLUENE 5 UJ 5 UJ

SEC-BUTYLBENZENE 5 UJ 5 UJ

;TYRENE 5 UJ 8 UJ
TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE 5 UJ 5 UJ

TETRACHLOROETHENE 1 U U 1 U 1 U 1 U 1 U 5 UJ 5 UJ

TOLUENE 1 U 3.6 3.9 1 U 1 U 1 U 5 UJ 5 UJ

I'RANS-1,2-DICHLOROETHENE 1 U 1.7 18 1 U 1 U U 5 UJ 5 UJ

I'RANS-1,3-DICHLOROPROPENE 5 UJ 5 UJ

rRICHLOROETHENE 1 U I1 U 1 U 8 1 U 11U i UJ 5 UJ _.:
rRICHLOROFLUOROMETHANE 5 UJ 5 UJ

rRICHL(_)ROTRIFLUOROETHANE 5 UJ 5 UJ
JINYL ACETATE I ;0 UJ 50 UJ

_1U 3.7 70 1 U 1.9 1 U 10 UJ

/INYL CHLORIDE 10 UJ(YLENE (TOTAL)

Notes:
UG/L Microarams oer liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial InvestigationReport for OU-2B, Alameda Point, Alameda, California
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Location S21-DGS-DP18 S21-DGS-DP18 S21-DGS-DP03 S21-DGS-DP03 S21-DGS-DP19 S21-DGS-DP19 S21-DGS-DP101 S21-DGS-DP101

Sample Code 385-$21-075 385-$21-076 385-$21-077 385-$21-078 385-$21-081 385-$21-082 385-$21-101 385-$21-101A

Investigation DGS DGS DGS DGS DGS DGS DGS DGS

Sampling Date 9/12/2001 9/12/2001 9/12/2001 9/12/2001 111512001 11/5/2001 8/29/2001 8/29/2001

. Sampling Depth (feet bgs) '15 - 17 20 - 22 8 - 10 15 - 17 20 - 22 30 - 32 10 - 12 10 - 12

Jnits UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

1,1,1,2-TETRACHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 1 U

1,1,1-TRICHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U

1,1,2,2-TETRACHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 5 U 1 U 1 U 1 U

1,1;2-TRICHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U U

1,1-DICHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 3 U 0.5 U 0.5 0.6 J
1,1-DICHLOROETHENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U
1,1-DICHLOROPROPENE 5 UJ 5 UJ 5 UJ 5 UJ

1,2,3-TRICHLOROBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

1,2,3-TRICHLOROPROPANE 5 UJ 5 UJ 5 UJ 5 UJ

1,2,4-TRICHLOROBENZENE 5 UJ 5 UJ 5 UJ 5 UJ
1,2,4-TRIMETHYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

1,2-DIBROMO-3-CHLOROPROPANE 5 UJ 5 UJ 5 UJ 5 UJ

1,2-DICHLOROSENZENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U

1,2-DICHLOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ 3 U 0.5 U 0.5 U 1 U
1,2-DICHLOROETHENE (TOTAL) 31 2 U 0.7 J

1,2-DICHLOROPROPANE 5 UJ !5 UJ 5 UJ 5 UJ 10 U 2 U 2 U
1,3,5-TRIMETHYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

1,3-DICHLOROBENZENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U
1,3-DICHLOROPROPANE 5 UJ 5 UJ 5 UJ i UJ

1,4-DICHLOROBENZENE i5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U
2,2-DICHLOROPROPANE 5 UJ 5 UJ 5 UJ 5 UJ

2-BUTANONE 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 2 UJ 2 UJ
2-CHLOROTOLUENE 5 UJ 5 UJ 5 UJ 5 UJ

2-HEXANONE 10 UJ 10 UJ 10 UJ 10 UJ 10 U 2 U 2 UJ
4-CHLOROTOLUENE 5 UJ 5 UJ 5 UJ 5 UJ

4-METHYL-2-PENTANONE 10 UJ 10 UJ 10 UJ 10 UJ 10 U 2 U 2 UJ
ACETONE 20 UJ 20 UJ 20 UJ 20 UJ 16 UJ 3 UJ 3 UJ

BENZENE 5 UJ 5 UJ 5 UJ 5 UJ 3U 0.5 U 3 4.3
BROMOBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

BROMOCHLOROMETHANE 10 UJ 10 UJ 10 UJ 10 UJ

SROMODICHLOROMETHANE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 12U 2 U

BROMOFORM 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U

.... . BROMOMETHANE 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 2 UJ 2 U
CARBON DISULFIDE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 UJ

CARBON TETRACHLORIDE 5 UJ 5 UJ 5 UJ 5 UJ 3 U 0.5 U 0.5 U

CHLOROBENZENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U
CHLOROETHANE 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 2 UJ 2 UJ 1 U

CHLOROFORM 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U
CHLOROMETHANE 10 UJ 10 UJ 10 UJ 10 UJ 10 U 2 U 2 U 1 U

CIS-!,2-DICHLOROETHENE 49 J 5 UJ 5 UJ 10 J 1 U

ClS-1,3-DICHLOROPROPENE 5 UJ 5 UJ 5 UJ 5 UJ 3 U 0.5 U 0.5 U
DIBROMOCHLOROMETHANE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U

DIBROMOMETHANE 5 UJ 5 UJ 5 UJ 5 UJ
DICHLORODIFLUOROMETHANE 10 UJ 10 UJ 10 UJ 10 UJ

DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U
ETHYLENE DIBROMIDE 5 UJ 5 UJ 5 UJ 5 UJ

HEXACHLOROBUTADIENE 5 UJ 5 UJ 5 UJ 5 UJ

ISOPROPYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

M,P-XYLENE 5 UJ 5 UJ 5 UJ 5 UJ 1 U
METHYLENE CHLORIDE 20 UJ 20 UJ 20 UJ 20 UJ 10 UJ 2 UJ 2 UJ 1 U

METHYL-T-BUTYL ETHER 5 UJ 5 UJ 5 UJ 5 UJ 25 U 5 U 5 U 1 U

NAPHTHALENE 5 UJ 5 UJ 5 UJ 5 UJ 1 U
N-BUTYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

N-PROPYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

O-XYLENE 5 UJ 5 UJ 5 UJ 5 UJ 1 U
P-ISOPROPYLTOLUENE 5 UJ 5 UJ 5 UJ 5 UJ

SEC-BUTYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

STYRENE 5 UJ i UJ 5 UJ 5 UJ 10 U ,2 U 2 U
TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE 5 UJ 5 UJ 5 UJ 5 UJ

rETRACHLOROETHENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 2 U 2 U 1 U

rOLUENE 5 UJ 5 UJ 5 UJ 5 UJ 10 U 0.7 J 2 U 1 U

rRANS-I,2-DICHLOROETHENE 6.1 J 5 UJ B.1 J 5 J 1 U
rRANS-1,3-DICHLOROPROPENE 5 UJ 5 UJ 5 UJ 5 UJ 3 U 0.5 U 0.5 U

_,_ FRICHLOROETHENE 5 UJ 5.9 J 5 UJ 5 UJ 420 2 U 2 U 1 U
IRICHLOROFLUOROMETHANE 5 UJ 5 UJ 5 UJ 5 UJ

rRICHLOROTRIFLUOROETHANE 5 UJ 5 UJ 5 UJ 5 UJ

JINYL ACETATE 50 UJ 50 UJ 50 UJ 50 UJ

JINYL CHLORIDE 10 UJ 10 UJ 10 UJ 10 UJ 5 J 0.5 UJ 1 1.2_'YLENE (TOTAL) 10 U 0.3 J 2 u

Notes:

UG/L Microarams Der liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point,Alameda, California

(Page 18 of 24)

Location S21-DGS-DP101 S21-DGS-DP101 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP103

Sample Code 385-$21-102A 385-$21-103A 385-$21-104 385-$21-104A 385-$21-105A 385-$21-106A 385-$21-107A

Investigation DGS DGS DGS DGS DGS DGS DGS

Sampling Date 8/29/2001 8/29/2001 8/29/2001 812912001 812912001 8/29/2001 812712001

Sampling Depth (feet bgs) 25 - 27 50 - 82 10 - 12 10 - 12 25 - 27 50 - 52 10 -
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte

1,1,1,2-TETRAOHLOROETHANE 1U 1U ,1 U 1U 1U 1U
1,1,1-TRICHLOROETHANE 1 U 1 U 2 U I1 U 1 U 1 U 1 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U !1 U 1U 1 U 1 U
1,1,2-TRICHLOROETHANE 1 U 1 U 2 U 1 U 1U 1 U 1 U

1,1-DICHLOROETHANE 1 U 1 U 0.5 U 1 U 1 U 1 U 1 U

1,1-DICHLOROETHENE 1 U 1 U 2 UJ U 1 U 1 U 1 U

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE
1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBENZE NE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DICHLOROBENZENE 1 U U 2 U 1 U U 1 U 1 U

1,2-DtCHLOROETHANE 1 U U 0.5 U 1 U U 1 U 1 U
1,2-DICHLOROETHENE (TOTAL) 2 U

1,2-DICHLOROPROPANE 2 U

1,3,5-TRIMETHYLBENZENE
1,3-DICHLOROBENZENE 1 U U 2 U 1 U U 1 U 1 U

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE 1 U I1 U 2 U 1 U il U 1 U 1 U
2,2-DICHLOROPROPANE
2-BUTANONE 2 UJ

2-CHLOROTOLUENE

2-HEXANONE 2 UJ

4-CHLOROTOLUENE
4-METHYL-2-PENTANONE 2 UJ

ACETONE | UJ

BENZENE U 1 U ).5 U 1 U 1 U 1 U 1 U

BROMOBENZENE
BROMOCHLOROMETHANE

BROMODICHLOROMETHANE 2 U

BROMOFORM 2 U

BROMOMETHANE 2 U _-;_'
CARBON DISULFIDE 2 UJ

CARBON TETRACHLORIDE 0.5 U
CHLOROBENZENE 1 U 1 U 2 U 1 U 1 U U 1 U

CHLOROETHANE 1 U 1 U 2 UJ 1 U 1 U U 1 U

CHLOROFORM 2 U
CHLOROMETHANE 1 U 1 U 2 UJ 1 U 1 U !1 U 1 U

ClS-I,2-DICHLOROETHENE 1 U 1 U 1 U 1 U 1 U 1 U
ClS-1,3-DICHLOROPROPENE 0.5 U
DIBROMOCHLOROMETHANE 2 U

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 1 U 1 U 2 U 1 U 1 U 1 U 1 U

ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE 1 U 1 U 1 U 1 U 1 U 1 U
METHYLENE CHLORIDE 1 U 1 U 2 UJ 1 U 1 U 1 U 1 U

METHYL-T-BUTYL ETHER 1 U 1 U 5 U 1 U I U 1 U 1 U

NAPHTHALENE 1 U 1 U 1 U 1 U 1 U 1 U
N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE 1 U 1 U 1 U 1 U 1 U U

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE 2 U
TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE

TETRACHLOROETHENE 1 U U 2 U U 1 U 1 U '1 U

TOLUENE 1.1 UJ 1.3 UJ 2 U U 1.2 UJ 1 U 1 U

TRANS-1,2-DICHLOROETHENE 1 U U U 1 U 1 U 1 U

TRANS-1,3-DICHLOROPROPENE 0.5 U

TRICHLOROETHENE 1 U U 2 U 1 U 1 U 1 U 1 U ._,+._..TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLU OROETHANE

VINYL ACETATE

VINYL CHLORIDE 1 U +1U 0.5U 1 U 1 U 1 U 1 U

XYLENE (TOTAL) 2 U

Notes:
UG/L Microorams Per liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, Alameda Point, Alameda, California

(Page 19 of 24)

Location S21-DGS-DP103 S21-DGS-DP103 S21-DGS-DP104 S21-DGS-DP104 S21-DGS-DP104 S21-DGS-DP105 S21-DGS-DP105

Sample Code 385-$21-108A 385-$21-109A 385-$21-111 385-$21-115 385-$21-118 385-$21-119A 385-$21-120A

Investigation DGS DGS DGS DGS DGS DGS DGS

Sampling Date 8/27/2001 8/27/2001 9/19/2001 9/19/2001 9/19/2001 8/2812001 8/28/2001

"_: :._- Sampling Depth (feet bgs) 25 - 50 - 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE 1 U U 1 U 1 U

1,1,1-TRICHLOROETHANE U U 2 U 2 U 2 U 1 U 1 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1,1,2-TRICHLOROETHANE 1 U U 2 U 2 U 2 U 1 U 1.4

1,1-DICHLOROETHANE U U 0.5 U 0.5 U 0.5 U 1 U 1 U
1,1-DICHLOROETHENE 1 U 1 U 2 U 2 U 2 U 1 U 3.5

1,1-DICHLOROPROPENE
1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE

1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBE NZENE
1,2-DIBROMO-3-C HLOROPROPANE

1,2-DICHLOROBENZENE 1 U 1 U 2 U 2 U 2 U 1 U 1 U

1,2-DICHLOROETHANE U 1 U ).5 U 0.5 U 0.5 U 1 U 1 U

1,2-DICHLOROETHENE (TOTAL) 2 U 0.6 J 0.3 J
1,2-DICHLOROPROPANE 2 U 2 U 2 U

1,3,5-TRIMETHYLBE NZENE
1,3-D CHLOROBENZENE 1 U 1 U 2 U 2 U 2 U 1 U 1 U
1,3-DICHLOROPROPANE

:I,4-DICHLOROBENZENE 1 U 1 U 2 U 2 U 2 U 1U 1 U

2,2-DICHLOROPROPANE
2-BUTANONE 2 UJ 2 U 2 U
2-CHLOROTOLUENE

2-HEXANONE 2 U 2 U 2 U

4-CHLOROTOLUENE

4-METHYL-2-PENTANONE 2 U 2 U 2 U

ACETONE 10 UJ 3 UJ 4 UJ
BENZENE 1 U 1 U 10,5U 0.5 U 0.5 U 1.8 1.1

BROMOBENZENE

BROMOCHLOROMETHANE
BROMODICHLOROMETHANE !2 U 2 U 2 U

BROMOFORM 2 U 2 U 2 U

--_" BROMOMETHANE 2 U 2 U 2 U
CARBON DISULFIDE 2 U 2 U 0.6 J

CARBON TETRACHLORIDE 0.5 UJ 0.5 UJ 0.5 UJ

CHLOROBENZENE 1 U 1 U 2 U 2 U 2 U 1 U 1 U
CHLOROETHANE 1 U 1 U 2 U 2 U 2 U 1 U 1.3

CHLOROFORM 2 U 2 U 2 U

CHLOROMETHANE 1 U 1 U 2 U 2 U 2 U 1 U 1 U

ClS-1,2-DICHLOROETHENE 1 U 1 U 1 U 560

CIS-1,3-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U
DIBROMOCHLOROMETHANE 2 U 2 U 2 U
DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 1 U 1 U 2 U 2 U 2 U 1 U 2.3
ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE 1 U 1 U U 1 U
METHYLENE CHLORIDE 1 U 1 U 2 UJ 2 UJ 5 UJ 1 U 1 U

METHYL-T-BUTYL ETHER 1 U 1 U 5 U 5 U 5 U 1 U 1 U

NAPHTHALENE 1 U 1 U U U

N-BUTYLBENZENE
N-PROPYLBENZENE

O-XYLENE 1 U 1 U U U

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE 2 U 2 U 2 U

TERT-AMYL METHYL ETHER

TERT-BUTANOL
TERT-BUTYLBENZENE

TETRACHLOROETHENE U U 2 U 2 U 2 U I U I U

TOLUENE U I U 2 U 2 U 2 U I U I U

TRANS-I,2-DICHLOROETHENE U I U I U 1.8
TRANS-I,3-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U

_ J,-' TRICHLOROETHENE U I U 0.3 J 0.6 J 0.5 J I U 2900
TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE

VINYL ACETATE

VINYL CHLORIDE 11 U 1 U 0.5 U 0.5 U 0.5 U 1 U 82

XYLENE (TOTAL) I 2 U 2 U 2 U

Notes:
UG/L Microararns _er liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 20 of 24)

Location S21-DGS-DP195 S21-DGS-DP106 S21-DGS-DP106 S21-DGS-DP106 398-L 398-MWl 398-MW1 398-MW1 398-MWl

Sample Code 385-$21-121A 385-$21-122A 385-$21-123A 385-$21-124A 398-L 398-MW1a 398-MW1b 398-MWlc 398-MWld
Investigation DGS DGS DGS DGS TPH TPH TPH TPH TPH

Sampling Date 8/28/2001 8/30/2001 8/30/2001 8/30/2001 412711995 2/9/1995 12/17/1997 3/17/1998 9/30/199

Sampling Depth (feet bgs) 50 - 52 10 - 25 - 50 - 7 - 2.4 - 12.4 2.4 - 12.4 2.4 - 12.4 2.4 - 12.4_ ....,
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

1,1,1,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 1 U

1,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 1 U

1,1,2-TRICHLOROETHANE U U 1 U 1 U

1,1-DICHLOROETHANE U U 1 U 1 U

1,1-DICHLOROETHENE 1 U U 1 U 1 U
1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE
1,2,3-TRICHLOROPROPANE

1,2,4-TRICHLOROBENZEN E
1,2,4-TRIMETHYLBENZENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DICHLOROBENZENE 1 U 1 U 1 U 1 U

1,2-DICHLOROETHANE 1 U 1 U U 1 U

1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE

1,3,5-TRIMETHYLBE NZENE

1,3-DICHLOROBENZENE 1 U 1 U '1 U 1 U
1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE 1 U 1 U 1 U 1 U

2,2-DICHLOROPROPANE
2-BUTANONE

2-CHLOROTOLUENE
12-HEXANONE

4-CHLOROTOLUENE

4-METHYL-2-PENTANONE
ACETONE

BENZENE 1 U 1 U 1 U !1 U 10U 10U O.5U '0.5U 0.5U
BROMOBENZENE

BROMOCHLOROMETHANE
BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE . _
CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE 1 U ,1 U 1 U 1 U
CHLOROETHANE I U 1 U 1 U 1 U
CHLOROFORM

CHLOROMETHANE 1 U 1 U 1 U 1 U

ClS-1,2-DICHLOROETHENE 2.5 1 U 1 U 1 U

CIS-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER

:ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 1 U 1 U U 1 U 10 U 10 U D.5U 0.5 U 0.5 U
ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE 1 U 1 U 1 U 1 U

METHYLENE CHLORIDE 1 U 1 U 1 U 1 U

METHYL-T-BUTYL ETHER 1 U 1 U 1 U 1 U 2.5 U 2.5 U 2.5 U
NAPHTHALENE 1 U 1 U 1 U 1 U
N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE U I U 1 U 1 U
P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE

TERT-AMYL METHYL ETHER
TERT-BUTANOL

TERT-BUTYLBENZENE

TETRACHLOROETHENE 1 U 1 U 1 U 1 U

TOLUENE 1 U 1.3 1 U 1 U 10 U 10 U 0.5 U 0.5 U 0.5 U

TRANS-1,2-DICHLOROETHENE 1 U 1.3 1 U 1 U

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE 6.7 1 U 1 U 1 U ',
TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE

¢INYL ACETATE

¢INYL CHLORIDE 1 U 7.1 1 U 1 U

KYLENE (TOTAL) 13 10 U 0.5 U 0.5 U 0.5 U

Notes:
UG/L Microarams Per liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, Califomia
(Page 21 of 24)

Location 398-MW1 398-MW2 398-MW2 398-MW2 398-MW2 398-MW2 398-5-MOJ 398-6-MOJ 398-7-MOJ 398-8-MOJ 398-9-MOJ

Sample Code 398-MWle 398-MW2a 398-MW2b 398-MW2c 398-MW2d 398-MW2e 398-P5W 398-P6W 398-P7W 398-P8W 398-PgW

Investigation TPH TPH TPH TPH TPH TPH TPH TPH TPH TPH TPH

Sampling Date 4/6/1999 2/9/1995 12/17/1997 3/'17/1998 9/'28/1998 4/'6/'1999 9/2/1997 9/5/1997 9/'5/1997 9/2/'1997 9/'2/1997
_' Sampling Depth (feet bgs) 2.4 - 12.4 2.6 - 12.6 2.6 - 12.6 2.6 - 12.6 2.6 - 12.6 2.6 - 12.6

Units UG/'L UG/'L UG/'L UG/'L UG/'L UG/'L UG/'L UG/'L UG/'L UG/'L UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE 4.9

1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE

11,l-DICHLOROETHANE 11 5.7
1,1-DICHLOROETHENE

1,1-DICHLOROPROPENE

1,2,3-TRICH LOROBENZENE

1,2,3-TRICHLOROPROPANE
1,2,4-TRICH LOROBENZE NE

1,2,4-TRIMETHYLBE NZENE

1,2-DIBROMO-3-C_ILOROPROPANE
1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE 0.65 11

1,2-D ICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE 5.6 18
1,3,5-TRIMETHYLBENZENE

1,3-DICHLOROBENZENE

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE
2,2-DICHLOROPROPANE
2-BUTANONE

2-CHLOROTOLUENE

2-HEXANONE

4-CHLOROTOLUENE
4-METHYL-2-PENTANONE

ACETONE

BENZENE 0.5 U 10 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOBENZENE

BROMOCHLOROMETHANE

BROMODICHLOROMETHANE
BROMOFORM

' .... BROMOMETHANE

CARBON DISULFIDE
CARBON TETRACHLORIDE

CHLOROBENZENE

CHLOROETHANE
CHLOROFORM

CHLOROMETHANE

_ClS-1,2-DICHLOROETHENE 0.97 6.5
ClS-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE

DIBROMOMETHANE

DICHLORODIFLUOROMETHANE

DIISOPROPYL ETHER
ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 0.5 U 110U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ETHYLENE DIBROMIDE
HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE
METHYLENE CHLORIDE

METHYL-T-BUTYL ETHER 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 5 U 5 U 5 U 5 U 5 U
NAPHTHALENE

N-BUTYLBENZENE

N-PROPYLBENZENE

O-XYLENE

P-ISOPROPYLTOLUENE
SEC-BUTYLBENZENE

STYRENE

TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE

rETRACHLOROETHENE

FOLUENE 0.5 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
FRANS-1,2-DICHLOROETHENE 2.1

IRANS-1,3-DICHLOROPROPENE

I'RICHLOROETHENE 3.2 12
IRICHLOROFLUOROM ETHANE

FRICHLOROTRIFLUOROETHAN E

/INYL ACETATE

/INYL CHLORIDE

(YLENE (TOTAL) 0.5 U t0 U i0.5 U 0.5 U 0.5 U 0.5 U U U _1U U 1 U

Notes:
UG/L Microorams oer liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Paint, Alameda, California

(Page 22 of 24)

Location 398-1-ERM 398-10-ERM 398-12-ERM 398-2-ERM 398-3-ERM 1398-4-ERM 398-5-ERM 398-6*ERM 398-7-ERM 398-8-ERM

Sample Code 398-W1 398-W10 398-W12 398-W2 398-W3 398-W4 398-W5 398-W6 398-W7 398-W8

Investigation ITPH TPH TPH TPH TPH TPH TPH TPH TPH TPH

Sampling Date 1/11/1995 1/11/1995 111611995 1/11/1995 1/11/1995 1/11/1995 111111995 1/11/1995 1/11/1995 1/11/1995

Sampling Depth (feet bgs)
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE

1,1,1-TRICHLOROETHANE 0.8

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE 20.6 176 8.4 3.5 40.6
1,1-DICHLOROETHENE

1,1-DICHLOROPROPENE

1,2,3-TRICHLOROBENZENE

1,2,3-TRICHLOROPROPANE
1,2,4-TRICHLOROBENZENE

1,2,4-TRIMETHYLBE NZE NE

1,2-DIBROMO-3-C HLOROPROPANE

1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE 0.6

1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE 3.8

1,3,5-TRIMETHYLBENZENE
1,3-DICHLOROBENZENE

1,3-DICHLOROPROPANE

1,4-DICHLOROBENZENE

2,2-DICHLOROPROPANE
2-BUTANONE
2-CHLOROTOLUENE

2-HEXANONE

4-CHLOROTOLUENE

4-METHYL-2-PENTANONE

ACETONE

BENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U !0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOBENZENE
BROMOCHLOROMETHANE

BROMODICHLOROMETHANE

BROMOFORM
BROMOMETHANE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

ClS-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
DIBROMOMETHANE

DICHLORODIFLUOROMETHAN E

DIISOPROPYL ETHER

ETHYL TERT-BUTYL ETHER

ETHYLBENZENE 0.5 U 16.7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 27.4
ETHYLENE DIBROMIDE

HEXACHLOROBUTADIENE

ISOPROPYLBENZENE

M,P-XYLENE
METHYLENE CHLORIDE

METHYL-T-BUTYL ETHER

NAPHTHALENE

N-BUTYLBENZENE
N-PROPYLBENZENE

O-XYLENE

P-ISOPROPYLTOLUENE

SEC-BUTYLBENZENE

STYRENE
TERT-AMYL METHYL ETHER

TERT-BUTANOL

TERT-BUTYLBENZENE

TETRACHLOROETHENE

TOLUENE 2.9 5.1 0.5 U 1 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10.3

TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE 1.5 _ = ,,
TRICHLOROFLUOROMETHANE

TRICHLOROTRIFLUOROETHANE
VINYL ACETATE

VINYL CHLORIDE

XYLENE (TOTAL) 1.7 1.5 U ! .5 U 1.5 U 21.8 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

Notes:
UGiL Microarams per liter



TABLE D.130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 23 of 24)

Location 398-9-ERM M07B-Ol M07B-01 VI07B-01 M07B-01 Mllo06 Mll-06 Ml1-06

Sample Code 398-W9 M07B-01 M07B-01oA1093 _07B-01-A1307 M07B-01-A1594 M11-06-A1097 M11-06-A1311 M11-06-A1598
Investigation TPH PH 2B&3 1991 GWM 2003 GWM 2003 GWM 2003 GWM 2003 GWM 2003 GWM 2003

Sampling Date 1/11/1995 8/21/1991 6/20/2002 9/6/2002 12/9/2002 612012002 9/9/2002 121912002

',_ _, Sampling Depth (feet bgs)_
Units UG/L UG/L UG/L UG/L UGIL UG/L UGIL UG/L

Analyte
1,1,1,2-TETRACHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.5U

1,1,1-TRICHLOROETHANE 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1,5U

1,1,2,2-TETRACHLOROETHANE 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2-TRICHLOROETHANE 1 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0+5U

1,1-DICHLOROETHANE 1 U 0.4 J 0.5 J 0.4 0.2 J 0+2J 0+5U
1,1-DICHLOROETHENE 1 U 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0,5 U

1,1-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U ),5 U

1,2,3-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U ).5 U

1,2,3-TRICHLOROPROPANE 0.5 U 0.5 U 0.5 U D.5U 0.5 U 0.5 U
1,2,4-TRICHLOROBENZENE 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-TRIMETHYLBENZENE 0.5 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 0.5 UJ 0+5U 0.5 U 10.5U 0.5 U 0.5 U

1,2-DICHLOROBENZENE 8.3 0,5 U 0.5 U 0.5 U 3+5U 0.5 U 0.5 U

1,2-DICHLOROETHANE 1 U 0.5 U 0.5 U 0.5 U 0.2 J 0.2 J 0.2

'I,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE +1U 0.5 U }.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3,5-TRIMETHYLBENZENE 0.4 U 0.5 U 0.5 U 0.4 U 0.5 U 0.5 U

1,3-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U

1,4-DICHLOROBENZENE 9.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

2,2-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0,5 U 0.5 U 0.5 U

2-BUTANONE 2 U 10 UJ 10 U 10 UJ 10 UJ 10 U 10 UJ

2-CHLOROTOLUENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

2-HEXANONE 2 U 10 U 10 U 10 U 10 U 10 U 10 U
0.5 U 0.5 U4-CHLOROTOLUENE 0.5 U 0 5 U 0.5 U 0.5 U

4-METHYL-2-PENTANONE 2 U 10 UJ 10 U 10 U 10 UJ 10 U 10 U

ACETONE 2.7 UJ 10 UJ 1.2 U 10 UJ 10 UJ 11.2 UJ 0.5 UJ
BENZENE 0.5 U 1.5 0.5 U 0,5 U 0.5 U 0.2 J 0.5 U 0.5 U
BROMOBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BROMOCHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BROMODICHLOROMETHANE 1 U 0.5 U 10.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOFORM 1 U 1 UJ 1 U 1 U 1 UJ 1 U 1 U

__.=. BROMOMETHANE 1 U U 1 U 1 U 1 U U 1 U
CARBON DISULFIDE 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CARBON TETRACHLORIDE 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROBENZENE 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CHLOROETHANE 1 U ,1 U 1 U 1 U 0.5 J 0.7 J 1 U

CHLOROFORM 1 U 10.5U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CHLOROMETHANE 1U '1 U 1 U 1 U 1 U 1 U 1 U

ClS-1,2-DICHLOROETHENE 4.6 5.4 5.3 0.5 J 0.5 0.5

CIS-1,3-DICHLOROPROPENE 1 U
DIBROMOCHLOROMETHANE 1 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U
DIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U

DICHLORODIFLUOROMETHANE 1 U 1 U 1 U 1 U 1 U 1 U

DtISOPROPYL ETHER 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ETHYL TERT-BUTYL ETHER 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

ETHYLBENZENE 278.8 1 U 0.2 U 0.5 U 0.5 U 0.2 U 0+5U 0.5 U

ETHYLENE DIBROMIDE 0.02 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U

HEXACHLOROBUTADIENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SOPROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

M,P-XYLENE 0.5 U 0+5U 0.5 U 0.5 U 0.5 U 0.5 U
METHYLENE CHLORIDE 1 U 5 U 0.1 U 5 UJ 5 U 0.2 U 5 UJ

METHYL-T-BUTYL ETHER 0.2 UJ 0.2 U 0.5 U 0.2 UJ 0.2 U 0.5 U

NAPHTHALENE 2 UJ 2 U 2 U 2 UJ 2 U 2 U
N-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

N-PROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U ).5 U

O-XYLENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

P-ISOPROPYLTOLUENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

SEC-BUTYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

STYRENE I U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TERT-AMYL METHYL ETHER 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TERT-BUTANOL 20 U 20 U 10 U 20 U 20 U 10 U

TERT-BUTYLBENZENE 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHLOROETHENE 1 U 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TOLUENE 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,2-DICHLOROETHENE 0.3 J 0.3 J 0.2 0.3 J 0.2 J 0.2

TRANS-1,3-DICHLOROPROPENE 1 U

+_=_ • TRICHLOROETHENE 1 U ).5 U 0.2 J 0.2 0.5 U 0.4 J 0.8
TRICHLOROFLUOROMETHANE 1 U 1U 1 U U 1 U tl U

TRICHLOROTRIFLUOROETHANE

VINYL ACETATE 1 U

VINYL CHLORIDE 1.8 0.4 J 0.5 J 0.5 U 4.2 2.3 4.2

XYLENE (TOTAL) t7.4 1 U

Notes:
UG/L Microerarns oer liter



TABLE D-130: SITE 21 VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER
Remedial InvestigationReport for OU-2B, Alameda Point, Alameda, California
(Page 24 of 24)

Location WA-8 WA-8 WA-8 WA-8

Sample Code WA-8 WA-8-A1104 WA-8-A1318 WA-8-A1605

Investigation PH 2B&3 1991 GWM 2003 GWM 2003 GWM 2003

Sampling Date 9/4/1991 6/20/2002 9/6/2002 12/9/2002

Sampling Depth (feet bgs) , _'
Units UG/L UG/L UG/L UG/L

Analyte

1,1,1,2-TETRACHLOROETHANE 0.5 U 0.5 U 0.5 U

1,1,1-TRICHLOROETHANE 1 U 0.5 U 0.5 U &5 U
1,1,2,2-TETRACHLOROETHANE 1 U 0.5 U 0.5 U !0.5 U

1,1,2-TRICHLOROETHANE 1 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHANE 1 U 0.2 J 0.5 U 0.5 U

1,1-DICHLOROETHENE 1 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U

1,2,3-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U
1,2,3-TRICHLOROPROPANE 0.5 U 0.5 U 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U '0.5 U 0.5 U

1,2,4-TRIMETHYLBENZENE 0.5 U 0.5 U 0.5 U

1,2-DIBROMO-3-CHLOROPROPANE 0.5 U 0,5 U 0.5 U
1,2-DICHLOROBENZENE 0.5 U 0.5 U 0,5 U

1,2-DICHLOROETHANE 1 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROETHENE (TOTAL) 1 U

1,2-DICHLOROPROPANE 1 U 0.5 U 0.5 U 0.5 U
1,3,5-TRIMETHYLBENZENE 0.4 U 0.5 U 0.5 U

1,3-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U

1,3-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U
1,4-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U

2,2-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U
2-BUTANONE 2 U 10 U 10 U 10 UJ

2-CHLOROTOLUENE 0.5 U 0.5 U 0.5 U

2-HEXANONE 2 U 10 U 10 U 10 U
4-CHLOROTOLUENE 0.5 U 0.5 U 0.5 U

4-METHYL-2-PENTANONE 2 U 10 U 10 U 10 U

ACETONE 3.4 UJ 1.2 J 0.8 U 0.7 J

BENZENE 1 U 0.5 U 0.5 U 0.5 U
BROMOBENZENE 0.5 U 0.5 U 0.5 U

BROMOCHLOROMETHANE 0.5 U 0.5 U 0.5 U

BROMODICHLOROMETHANE 1 U 0.5 U 0.5 U 0.5 U
BROMOFORM U 1 U 1 U 1 U

BROMOMETHANE U 1 U 1 U 1 U - "

CARBON DISULFIDE U 0.5 U 0.5 U 0.5 U
CARBON TETRACHLORIDE U 0.5 U 0.5 U 0.5 U

CHLOROBENZENE I U 0.5 U 0.5 U ).5 U
CHLOROETHANE I1 U 1 U 1 U 1 U
CHLOROFORM '1 U 0.5 U 6.5 U 0.5 U

CHLOROMETHANE 1 U 1 U 1 U 0.3

ClS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U

ClS-1,3-DICHLOROPROPENE 1 U
DIBROMOCHLOROMETHANE 1 U 0.5 U 0.5 U 0.5 U

DIBROMOMETHANE 0.5 U 0.5 U 0.5 U

DICHLORODIFLUOROMETHANE 1 U 1 U 1 U

DIISOPROPYL ETHER 0.5 U 0.5 U 0.5 U
ETHYL TERT-BUTYL ETHER 0.5 U 0.5 U 0.5 U

ETHYLBENZENE 1 U 0.2 U 0.5 U 0.5 U

ETHYLENE DIBROMIDE 0.02 U 0.5 U 0.5 U 0.5 U
HEXACHLOROBUTADIENE 0.5 U 0.5 U 1.5U

ISOPROPYLBENZENE 0.5 U 0.5 U _).5U

M,P-XYLENE 0.5 U 0.5 U 0.5 U
METHYLENE CHLORIDE 1 U 5 U 15U 5 UJ

METHYL-T-BUTYL ETHER 0.1 J !0.5 U 0.5 U
NAPHTHALENE !2 U 2 U 2 U

N-BUTYLBENZENE 0.5 U 0.5 U 0.5 U

N-PROPYLBENZENE 0.5 U 0.5 U 0.5 U

O-XYLENE 0.5 U 0.5 U 0.5 U

P-ISOPROPYLTOLUENE 9.5 U 0.5 U 0.5 U

SEC-BUTYLBENZENE 0.5 U 0.5 U 0.5 U
STYRENE 1 U 0.5 U 0.5 U 0.5 U

TERT-AMYL METHYL ETHER 0.5 U 0.5 U 0.5 U

TERT-BUTANOL 6.6 J 2.7 J 3.4

TERT-BUTYLBENZENE 0.5 U 0.5 U 0.5 U

TETRACHLOROETHENE 1 U 0.5 U 0.5 U 0.5 U

TOLUENE 1 U 0.5 U 0.5 U 0.5 U

TRANS-I,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U

TRANS-1,3-DICHLOROPROPENE 1U

TRICHLOROETHENE 1U 0.5 U 0.5 U 0.5 U

TRICHLOROFLUOROMETHANE 1 U 1 U 1 U

TRICHLOROTRIFLUOROETHANE

VINYL ACETATE U

VINYL CHLORIDE U 0.5 U 0.5 U 0.5 U

XYLENE (TOTAL) U

Notes:

UG/L Microorams per liter



_ i_iI

TABLE D-131: SITE 21 DISSOLVED METALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, AlamedaPoint,Alameda,California
(Page 1 of 3)

Location CA03-01 CAll-20 Mll-06 Mll-06 Mll-06 M11-06 M07B-01 M07B-01 M07B-01 !M07B-01

Sample Code 030-CAP-006 030-CAP-166 108-Sll-002 108-Sll-010 108-Sll-014 108-Sll-019 108-S21-001 108-S21-002 108-S21-003 ilO8-S21'oo4
Investigation TPH TPH FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998
Sampling Date 4/27/2000 4/28/2000 11/5/1997 2/6/1998 5/12/1998 8/7/1998 11/5/1997 2/13/1998 5/13/1998 8/7/1998
Sampling Depth (feet bgs) 0 - 10 3 - 8
Units UG/L UG/L tUG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
ALUMINUM 50.4 UJ 27.7 UJ 337 7.4 U 21.9 UJ 33.8 UJ 308 7.4 U
ANTIMONY 0:8 UJ 0.7 U 0.85 U i2.7 UJ 0.76 UJ 1 J 0.85 U 2.7 UJ
ARSENIC 4 UJ 1.5J 1.1 J 4 UJ 15.1 6.1 UJ 3.7oj 14.1
BARIUM 43.1 J 55.3 J 292 70.2 J 217 30.7 J 300 77 9 J
BERYLLIUM 0.15 U 0.1 U 0.1 U 0.2 U 0.15 U 0.1 U 0.1 U 0.2 U
CADMIUM 0.15 U 0.2 U 0.4 UJ 0.3 UJ 0.15 U 0.2 U 0.15 U 0.36 J

CALCIUM 11900 36800 35100 28000 45300 12600 21400 21000
CHROMIUM 3.4 J 1.8 J 1.8J 1.2 J 0.92 UJ 0.55 J 1.2 J 0.8 U
COBALT 0.4 U 0.25 U 0.3 U 2.5 UJ 0.4 U 0.25 U 0.3 U 4.1 J
COPPER 1.2 J 0.35 UJ 2.9 UJ 4.3 UJ 0.65 U 0.35 UJ 2.8 UJ 2.4 UJ
IRON 52.9 8.4 UJ 237 12.5 U ;5.6 U 23.7 UJ 247 12.5 U
LEAD 3 U 34 0.65 U 0.6 U 6.9 UJ 1.7 U 0.65 U 0.6 U 0.5 UJ 1.7 U
MAGNESIUM 10100 20900 !19000 15300 33400 6620 9260 10600

MANGANESE 86.7 22.5 78.6 103 263 1.5 UJ 9.9 77,6
MERCURY 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
MOLYBDENUM 2.2 UJ 2.6 J 2.9 J 2.8 J 4.2 J 2.2 UJ 2.1 J 5.4
NICKEL 2.4 J 1.1 UJ 1.8 J 1.3 UJ 2 J 1.1 UJ 1.5 J 1.5 UJ
POTASSIUM 27400 J 12100J 17700 J 16700 46100 J 4920 J 6310 J 13600

SELENIUM 1.4 J 0.8 UJ 0.85 UJ 2.2 UJ 1 U 0.9 U 2.2 UJ
SILVER 0.44 UJ 0.15 UJ 0.3 U 0.7 U 0.54 UJ 0.15 UJ 0.3 U 0.7 U
SODIUM 207000 J _75400 96400 I125000 346000 J L25400 26800 118000
THALLIUM 1.2U 1.4 U 1.4 UJ 1.1 U 1.2 U 1.4 U 1.4 U 1.1 U
VANADIUM 12.8 J 3.9 UJ 3.3 UJ 4.2 J 7.2 J 5.9 UJ 5.3 J 7.2 J
ZINC 9.7 UJ 7.8 UJ 93.4 7.8 J 9.4 UJ 3.2 UJ 88.1 1.9 UJ

Notes:

UG/L Micrograms perliter



TABLE D-131: SITE 21 DISSOLVED METALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, AlamedaPoint,Alameda,California
(Page 2 of 3)

Location M07B-01 M07B-01 M07B-01 DHP-S07B-01 DHP-S07B-02 M11-06 M11-06 M11-06 M11-06

Sample Code 280-$7Bll-051 280-$7Bll-053 280-$7Bll-054 280-$7Bll-083 280-$7Bll-084 280-$7Bl1-117 280-$7Bl1-154 280-$7Bl1-155 280-$7Bl1-156
Investigation FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994

Sampling Date 11/1/1994 i6/16/1995 8/23/1995 8/4/1994 8/4/1994 11/29/1994 2/16/1995 6/19/1995 8/29/1995
Sampling Depth (feet bgs) 28.5 - 26.3 - -
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
ALUMINUM 28.2 U 20.7 U 15.7 UJ 84.8 U 84.8 U 28.2 U 40.8 U 20.7 U 42.4 UJ
ANTIMONY 3.3 U 6.4 U 5.6 U 12.7 J 4.6 U 3.3 U 2.2 U 6.6 UJ 5.6 U
ARSENIC 10.3 7.8 UJ 7.8 J 13 UJ 5.2 U 6.4 J 5 U 5.5 UJ 2.8 U
BARIUM 224 59.3 J 130 J 88.6 J i93.4 J 14.6 J 43.7 J 29.7 UJ 30.4 J
BERYLLIUM 1 U 0.7 U 0.1 U 3.6 J 3.4 J 1.1 J 0.8 U 0.7 U 0.1 U

CADMIUM 0.3 U 0.3 U 0.3 U 4.1 J 0.8 U 0.3 U 0.4 U 0.3 U 0.3 U
CALCIUM 54800 16100 J 30600 464000 300000 19700 38900 21500 J 15100
CHROMIUM 0.6 U 0.7 U 1 U 2 UJ 0,8 U 2.8 UJ 1.6 U 0.7 U 1 U
COBALT 7.7 U 4.6 U 3.8 U 114 46.5 J 7.7 U 5.6 U 4.6 U 3.8 U
COPPER 5.4 UJ 7.5 UJ 12 U 10.1 J 8 U 17.9UJ 52.6 UJ 5.2 UJ 12 U
IRON 15.6 J 51 UJ 30.7 UJ 6090 8490 37.6 UJ 6.7 U 27.9 UJ 52.3 UJ
LEAD 1.5U 1.3U 1.1 U 6UJ 2o4U 11.5U 1 U 1.3U 1.1 U
MAGNESIU M 43400 11900 J 23300 1510000 957000 15800 23800 14900 J 13300
MANGANESE 333 107 196 7240 4370 135 1164 129 114

MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
MOLYBDENUM 12.7 U 12.9 UJ 8.3 UJ 28 UJ 28 U 12.7 U 9.6 U 9.8 U 7.9 U
NICKEL 9.3 U 9.3 U 7.5 U 273 J 119 J 9.3 U 11.3 U 9.3 U 7.5 U
POTASSIUM 36800 16100 25100 729000 J 564000 J 17600 17700 16400 18700
SELENIUM 3 U 2.6 U 2.4 U 13.5 UJ 5.4 U 3 U 2.7 U 2.6 U 2.4 U
SILVER 1.4 UJ 0.9 U 0.9 U 4.5 UJ 1.8 U 1.4 U 2 U 0.9 U 0.9 U
SODIUM 404000 168000 J 242000 13900000 10900000 194000 139000 124000 J 165000

THALLIUM 2.3 U 2.9 U 3.4 U 10 UJ 4 U 2.3 U 3.8 U 2.9 U 3.4 U
IVANADIUM 7 U 7.7 UJ 3.7 U 13.6 UJ 13.6 U 9.5 J 10.8 UJ 7.6 UJ 8.9 UJ
ZINC 18 J 5.3 U 13.1 U 1460 J 1040 J 25.4 UJ 24.5 UJ 20 UJ 13.1 U

Notes:

UG/L Micrograms per liter



TABLE D-131: SITE 21 DISSOLVED METALS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 3 of 3)

Location M07B-01 M07B-01 M07B-01 Mll-06 Mll-06 WA-8 WA-8 WA-8
Sample Code M07B-01 M07B-01-A1093 M07B-01-A1594 M11-06-A1097 M11-06-A1598 WA-8 WA-8-A1104 WA-8-A1605
Investigation PH 2B&3 1991 GWM 2003 GWM 2003 GWM 2003 GWM 2003 PH 2B&3 1991 GWM 2003 GWM 2003
Sampling Date 8/21/1991 6/20/2002 12/9/2002 6/20/2002 12/9/2002 9/4/1991 6/20/2002 12/9/2002
Sampling Depth (feet bgs) _
Units 'UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

ALUMINUM 131U 80 J 6.4 U 100 U 11 U 970 J 8.2 U
ANTIMONY 125.1U 0.27 J 0.11 U 50 U 0.11 U 25.1 U 0.55 J 0.4 U

I

ARSENIC 9.4 7.4 7.9 1.9 U i2.7 9.4 11 5.7
BARIUM 47.1 120 J 160 52 J 43 210 J 170
BERYLLIUM 11.3U 2 U 2 U 2 U 2 U 2 U 2 U
CADMIUM 3 U 5 U 5 U 5 U 5 U 5 U 5 U
CALCIUM 16400 41000 51000 21000 20000 54800 J 83000 53000
CHROMIUM 5.7 U 10U 0.57 U 10 U 1.6U 10 U 1.1 U

COBALT 6.1 U 0.23 J 0.21 i0.068 J 0.13 0.34 J 0.5
ICOPPER 40.1 0.54 J 0.29 10.83 J 0.43 0.67 J 0.62
IRON 12.6 58 J 300 i140 270 169 4000 2200
LEAD 2 U 0.13 J 0.37 U 0.3 J 0.72 U 2 UJ 0.064 J 0.95 U

MAGNESIUM 13200 20000 J 29000 16000 J 18000 67500 60000 J 43000
MANGANESE 98.2 92J 190 130 J 180 932 1400 J 750
MERCURY 0.2 U 0.041 J 0.21 U 0.2 U 0.12 U 0.2 U 0.2 U 0.13 U

MOLYBDENUM 3.1 J 3.7 1.4 J 1.7 1.9 J 2.3
NICKEL 13.2 U 0.71 J 1.2 0.42 J 0.69 13.2 U 2 J 2.4
POTASSIUM 23800 13000 18000 14000 16000 59500 32000 34000
SELENIUM 2.1 UJ 5 U 0.95 0.5 J 0.75 2.1 UJ 1.5 J 1.5

SILVER 4.9 UJ 5 U 0.1 U 5 U 0.14 U 5U 0.044 U
SODIUM 232000 130000 210000 160000 210000 1300000J 530000 500000
THALLIUM 2.7 U 2 U 0.065 U 2 U 2 U 2.7 U 0.1 U 2 U
VANADIUM 5.1 10 U 1.4 U 10U 3.6 U 13.8 10 U 3.2 U
ZINC 6.3 9.6 J 0.85 UJ 10 J 12 UJ 5.7 1.3 J 8.6 UJ

Notes:

UG/L Micrograms perliter



TABLE D-132: SITE 21 TOTAL METALS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point,Alameda, California
(Page 1 of 1)

Location 398-L

Sample Code 398-L
.... Investigation TPH

Sampling Date 4/27/1995

Sampling Depth (feet bgs) 7 -
Units UG/L

Analyte
LEAD 0 U

Notes:

UG/L Micrograms per liter



TABLE D-133: SITE 21 TOTAL PETROLEUM HYDROCARBONSIN GROUNDWATER
Remedial InvestigationReportfor OU-2B, AlamedaPoint,Alameda,California
(Page 1 of 4)

Location ICA03-01 CAll-20 03GB032 126-003-009 M07B-01 MO7B-01 M07B-01 DHP-S07B-01
Sample Code 030-CAP-006 030-CAP-166 03GPW032 126-0020 280-$7Bll-051 280-$7Bll-053 280-$7Bll-054 280-$7Bll-083

i

Investigation TPH iTPH FO 1994 EBS PHASE 2B FO 1994 FO 1994 FO 1994 FO 1994
Sampling Date 4/27/2000 ,4/28/2000 911211994 10/31/1995 11/1/1994 6/16/1995 8/23/1995 8/4/1994
Sampling Depth (feet bgs) 0 - 10 3 - 8 10 - 12 8 - 9 28.5 -
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
DIESEL RANGE ORGANICS 100 U 290 100 U 100 U 100 U 100 U 100 U 100 U

GASOLINE RANGE ORGANICS 50 U 9000 50 U 50 UJ 150U 50 U 50 U 50 U
JP5 RANGE ORGANICS 100 100 U _;100U 100 U 100 U 100 U
MOTOR OIL RANGE ORGANICS 500 U 500 U 600 J 200 U 1370J 270 J 500 U 520 J

Location DHP-S07B-02 Mll-06 |Mll-06 Mll-06 Mll-06 Mll-06 S21-DGS-DP07 WA-8

Sample Code 280-S7B11-08z 280-S7B11-117_280-S7B11-15,280-S7B11-155 280-S7B11-156 385-S11-011 385-$21-020 385-$21-022
Investigation FO 1994 FO 1994 /FO 1994 FO 1994 FO 1994 DGS DGS DGS
Sampling Date 81411994 1112911994 211611995 6/19/1995 8/29/1995 7/3/2001 7/31/2001 7/9/2001
Sampling Depth (feet bgs) 26.3 - 5 - 7 -
Units UG/L UG/L UG/L UG/L UG/L MG/L UG/L MG/L

Analyt-e
DIESEL RANGE ORGANICS 100 U 100 U 100 U 100 U 100 U 0.1 U 200 UJ 0.22 DM

GASOLINE RANGE ORGANICS !50 U 50 U 50 U 50 U 50 UJ 0.05 U 120000 J 0.03 J
JP5 RANGE ORGANICS 100 U 100 U 100 U 100 U 100 U 0.1 U 10.1U

MOTOR OIL RANGE ORGANICS 1000 J 500 U 500 U 320 J 500 U 0.1 U 200 UJ 0.1 U

Location M07B-01 398-MW1 398-MW2 IS21-DGS-VE01 S21-DGS-VE01 S21-DGS-VE02 OUTFALL G S21-DGS-DP11
i

Sample Code 385-$21-023 385-$21-024 385-$21-025 [385-$21-030 385-$21-030A 385-$21-033 385-$21-035 385-$21-056

Investigation DGS DGS DGS DGS DGS DGS DGS DGS

Sampling Date 6/26/2001 612612001 6/26/2001 8/7/2001 8/7/2001 8/7/2001 7/20/2001 811612001Sampling Depth (feet bgs) - 8 - 9 8 - 9 8.5 - 9.2 0 - 15 -
Units MG/L MG/L MG/L UG/L MG/L UG/L MG/L UG/L

Analyte
DIESEL RANGE ORGANICS 0.1 U 0.1 U 0.1 U 1400 42 D 310 0.1 U
GASOLINE RANGE ORGANICS 0.05 UJ 0.05 UJ 1800 J 5.18 J 12000 J 0.05 U 600
JP5 RANGE ORGANICS 0.1 U 0.1 U 0.1 U 5 U 0.1 U
MOTOR OIL RANGE ORGANICS 0.1 U 0.1 U 0.1 U 200 U 68 M 200 U 0.4 M

Notes:

MG/L Milligrams per liter
UG/L Micrograms per liter



TABLE D-133: SITE 21 TOTAL PETROLEUM HYDROCARBONS IN GROUNDWATER
Remedial InvestigationReport for OU-2B, Alameda Point,Alameda, California
(Page 2 of 4)

ILocation S21-DGS-DP11 S21-DGS-DP11 S21-DGS-DP11 S21-DGS-DP11 S21-DGS-VE03 S21-DGS-DP15 S21-DGS-DP16 S21-DGS-DP16

iSample Code 385-$21-057 385-$21-058 385-$21-059 385-$21-060 385-$21-062 385-$21-063 385-$21-064 385-$21-065
! Investigation DGS DGS DGS DGS DGS DGS DGS DGS

Sampling Date 8/16/2001 8/16/2001 8/16/2001 8/16/2001 8/21/2001 8/22/2001 8/24/2001 8/24/2001
Sampling Depth (feet bgs) 20 - 30- 40- 50- 6.5- 15- 8- 10 15- 17
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
DIESEL RANGE ORGANICS 560

GASOLINE RANGE ORGANICS 1500 1200 660 63 36000 J 1100 J 50 U 90 J
JP5 RANGE ORGANICS
MOTOR OIL RANGE ORGANICS 200 U

Location S21-DGS-DP16 S21-DGS-DP18 S21-DGS-DP18 S21-DGS-DP18 S21-DGS-DP03 S21-DGS-DP03 398-L 398-MW1

Sample Code 385-$21-066 385-$21-074 385-$21-075 385-$21-076 385-$21-077 385-$21-078 398-L 398-MW1

Investigation DGS DGS DGS DGS DGS DGS TPH TPH
Sampling Date 8/24/2001 9/12/2001 9/12/2001 9/12/2001 9/12/2001 9/12/2001 4/27/1995 2/9/1995
Sampling Depth (feet bgs) 20 - 22 8 - 10 15 - 17 20 - 22 8 - 10 15 - 17 7 - 2.4 - 12.4
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
DIESEL RANGE ORGANICS 220000 50 U
GASOLINE RANGE ORGANICS 50 U 50 U 50 U 50 U 50 U 50 U 34000 50 U
JP5 RANGE ORGANICS 0 U
MOTOR OIL RANGE ORGANICS 0 U

ILocation 398-MW1 398-MW1 398-MW1 398-MW1 398-MW2 398-MW2 398-MW2 398-MW2
ISample Code 398-MW1 398-MWl 398-MW1 398-MW1 398-MW2 398-MW2 398-MW2 398-MW2
_Investigation TPH TPH TPH TPH TPH TPH TPH TPH

JSampli ng Date 12/17/1997 3/17/1998 9/30/1998 4/6/1999 2/9/1995 12/17/1997 3/17/1998 9/28/1998
Sampling Depth (feet bgs) 2.4 - 12.4 2.4 - 12.4 2.4 - 12.4 2.4 - 12.4 2.6 - 12.6 2.6 - 12.6 2.6 - 12.6 2.6 - 12.6
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Ana!yte
DIESEL RANGE ORGANICS 50 U 50 U 50 U 50 U 180 160 260 190
GASOLINE RANGE ORGANICS 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
JP5 RANGE ORGANICS 50 U 50 U 50 U 50 U 62 110
MOTOR OIL RANGE ORGANICS 250 U 250 U 250 U 250 U 250 U 250 U 250 U

Notes:

UG/L Micrograms per liter



TABLE u-133: SITE 21 TOTAL PETROLEUM HYDROCARBONSIN GROUNDWATER
Remedial InvestigationReportfor OU-2B,Alameda Point,Alameda, California
(Page 3 of 4)

Location 398-MW2 398-3-MOJ 398-5-MOJ 398-6-MOJ 398-7-MOJ 398-8-MOJ 398-9-MOJ 398-1-ERM
Sample Code 398-MW2 398-P3W 398-P5W 398-P6W 398-P7W 398-P8W 398-P9W 398-W1
Investigation TPH TPH TPH TPH TPH TPH TPH TPH
Sampling Date 4/6/1999 9/4/1997 9/2/1997 9/5/1997 9/5/1997 9/2/1997 9/2/1997 1/11/1995
Sampling Depth (feet bgs) 2.6- 12.6
iUnits UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte
DIESEL RANGE ORGANICS 220 520 660 540 980 920 800 3933
GASOLINE RANGE ORGANICS 50 U 67 87 50 U 50 U 50 U 500 U
JP5 RANGE ORGANICS 50 U 500 U 500 U 670 U 530 U 500 U 500 U

MOTOR OIL RANGE ORGANICS !250 U

Location 398-10-ERM 1398-12-ERM 398-2-ERM 398-3-ERM 398-4-ERM 398-5-ERM 398-6-ERM 398-7-ERM

Sample Code 398-W10 i398-W12 398-W2 398-W3 398-W4 398-W5 398-W6 398-W7
Investigation TPH TPH TPH TPH TPH TPH TPH TPH
Sampling Date 1/11/1995 1/16/1995 1/11/1995 !/11/1995 1/11/1995 1/11/1995 1/11/1995 1/11/1995
Sampling Depth (feet bgs)
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte
DIESEL RANGE ORGANICS 500 U 500 U 500 U 2029000 500 U 500 U 266500 500 U
GASOLINE RANGE ORGANICS 194200 500 U 500 U 500 U 500 U 500 U 500 U 500 U
JP5 RANGE ORGANICS
MOTOR OIL RANGE ORGANICS

Location 398-8-ERM 398-9-ERM M07B-01 M07B-01 M07B-01 M07B-01 M11-06 M11-06

Sample Code 398-W8 398-W9 M07B-01 M07B-01-A1093 M07B-01-A1307 M07B-01-A1594 M11-06-A1097 M11-06-A1311
Investigation TPH TPH PH2B&3 1991 GWM 2003 GWM 2003 GWM 2003 GWM 2003 GWM 2003
Sampling Date i1/11/1995 1/11/1995 8/21/1991 6/20/2002 9/6/2002 12/9/2002 6/20/2002 9/9/2002
Sampling Depth (feet bgs)
Units UG/L UG/L MG/L UG/L UG/L UG/L UG/L UG/L
Analyte
DIESEL RANGE ORGANICS 500 U 500 U 50 U 50 U 50 U 50 U 50 U
GASOLINE RANGE ORGANICS 158800 1332000 50 U 30 U 12 50 U 14 U
JP5 RANGE ORGANICS 50 U 50 U 50 U 50 U 50 U
MOTOR OIL RANGE ORGANICS 300 U 300 U 300 U 300 U 300 U
TRPH 0.18 U

Notes:

MG/L Milligrams per liter
TRPH Total recoverable petroleum hydrocarbons
UG/L Micrograms per liter



TABLE D-133: SITE 21 TOTAL PETROLEUM HYDROCARBONS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda, California
(Page 4 of 4)

Location M11-06 WA-8 WA-8 WA-8 WA-8

Sample Code M11-06-A1598 WA-8 WA-8-A1104 WA-8-A1318 WA-8-A1605
Investigation GWM 2003 PH 2B&3 1991 GWM 2003 GWM 2003 GWM 2003
Sampling Date 12/9/2002 9/4/1991 6/20/2002 91612002 12/9/2002
Sampling Depth (feet bgs)
Units UG/L MG/L UG/L UG/L UG/L

Analyte
DIESEL RANGE ORGANICS 50 U 50 U 50 U 50 U

GASOLINE RANGE ORGANICS 50 U 50 U 23 U 50 U
JP5 RANGE ORGANICS 50 U 50 U 50 U 50 U
MOTOR OIL RANGE ORGANICS 300 U 300 U 300 U 300 U

ITRPH 0.17 U

Notes:

MG/L Milligrams per liter
TRPH Total recoverable petroleum hydrocarbons
UG/L Micrograms per liter



TABLE D-134: SITE 21 DISSOLVED GASES IN GROUNDWATER
Remedial InvestigationReport for OU-2B, AlamedaPoint,Alameda,California
Page 1 of 2)

Location CA03-01 ,Sl 1-DGS-DP104 Sl 1-DGS-DP104 Sl 1-DGS-DP104 Sl 1-DGS-DP101 S11-DGS-DP101 $11-DGS-DP101 S21-DGS-DP101
Sample Code 030-CAP-006 385-S11-!13 385-S11-114 385-$11-!15 385-Sl1-135 385-Sl1-139 385-S11-142 385-$21-101
Investigation TPH DGS DGS DGS DGS DGS DGS DGS

Sampling Date 4/27/2000 8/28/2001 8/28/2001 8/28/2001 9/19/2001 9/19/2001 9/19/2001 8/29/2001
Sampling Depth (feet bgs) 0 - 10 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27 50 - 52 10 - 12
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

ETHANE 20 3 U 3 U 3 U 3 U 8.5 280
iETHENE 3 U i3 U 3 U 3 U 3 U 4 15 U
METHh_NE 0.5 U 5100 J 21 17 3420 19 34 10300

Location S21-DGS-DP101 S21-DGS-DP101 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP103 S21-DGS-DP103 S21-DGS-DP103
Sample Code 385-$21-102 385-$21-103 385-$21-104 385-$21-105 385-$21-106 385-$21-107 385-$21-108 385-$21-109
Investigation DGS DGS DGS DGS 'DGS DGS DGS DGS
Sampling Date 8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/27/2001 8/27/2001 8/27/2001
Sampling Depth (feet bgs) 25 - 27 50 - 52 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27 50 - 52
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L
Analyte

ETHANE 3 U 3 U 3 U 3 U 16.2 3 U i3 U 3 U
ETHENE 3U 3U 3U 3U 3 3U 3U 3U
METHANE 37 13 5420 33 i30 62 i24 13I

Location S21-DGS-DP104 S21-DGS-DP104 S21:DGS-DP104 S21-DGS-DP105 S21-DGS-DP105 S21-DGS-DP105 S21-DGS-DP106 S2%DGS-DP106
Sample Code 385-$21-111 385-$21-115 385-$21-118 385-$21-119 385-$21-120 385-$21-121 385-$21-122 385-$21-123
Investigation DGS DGS DGS DGS DGS DGS DGS DGS
Sampling Date 9/19/2001 9/19/2001 9/19/2001 8/28/2001 8/28/2001 8/28/2001 8/30/2001 8/30/2001
Sampling Depth (feet bgs) 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27 50 - 52 10 - 25 -
Units UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L

Analyte
ETHANE 14 2 J 2 J 141 3 U 3 U 3 U 3 U
ETHENE 3 U 3 U 3 U 6 U 3 3 U 3 U 3 U
METHANE 5500 65 13 10000 120 13 695 16

Notes:

UG/L Micrograms per liter



TABLE D-134: SITE 21 DISSOLVED GASES IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 2 of 2)

Location S21-DGS-DP106 WA-8 WA-8

Sample Code 385-$21-124 WA-8-Al104 WA-8-A1605
Investigation DGS GWM 2003 GWM 2003
Sampling Date 8/30/2001 6/20/2002 12/9/2002
Sampling Depth (feet bgs) 50 -
Units UG/L MG/L UG/ML

Analyte
ETHANE 4 0.01 U 0.01 U
ETHENE 3 U 0.01 U 0.01 U
METHANE 20 0.11 0.69

Notes:

MG/L Milligrams per liter
UG/L Micrograms per liter
UG/ML Micrograms per milliliter



TABLE u-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda, California
(Page 1 of 7)

Location CA03-01 Mll-06 Mll-06 M11-06 ,Mll-06 M07B-01 M07B-01 M07B-01 IM07B-0!
Sample Code i030-CAP-006 108-$11-002 108-$11-010 108-$11-014 1108-$11-019 108-$21-001 108-$21-002 108-$21-003 108-$21-004
Investigation TPH FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998 FO 1998
Sampling Date 4/27/2000 11/5/1997 k2/6/1998 5/12/1998 8/7/1998 11/5/1997 2/13/1998 5/13/1998 8/7/1998
Sampling Depth (feet bgs) 0 - 10
Anaiyte
ACIDITY (MG/L)
BICARBONATE (MG/L*) 150 521 231 213 318 :474 101 139 329
BROMIDE (MG/L) 0.79 0.26 0.61 J 1.8 0,1 U 0,1 U 0.66 J
CARBONATE (MG/L*) 5 U 10 U 10 U 10 U 10 U 10U 10 U 10 U 10 U
CHLORIDE (MG/L) 12 166 48.2 67.8 108 433 8.1 J 11.5 122
COD (TOTAL) (MG/L)
CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L)
DISSOLVED SULFIDES (MG/L)

FLUORIDE (MG/L) 1.1 0.42 0.72 J 0.5 U 1 0.45 0.38 J 0.5 UHARDNESS (MG/L*)
HYDROXIDE ALKALINITY (MG/L*) 5 U 10 U 10 U 10 U 10 U 10U 10 U 10 U 10 U

NITRATE (MG/L) 0.16 0.1 U 1.3 J 0.38 0.5 U 0.1 U 0.2 0.33 0.5 U
NITRATE/NITRITE (AS N) (MG/L)
NITRITE (MG/L) 0.2 U 0.13 J 1 U 0.5 U 0.5 U 0.1 U 0.1 U 0.5 U
ORTHOPHOSPHATE (MG/L)
PH

PHENOLPHTHALEIN ALKALINITY (MG/L)
PHOSPHATE (MG/L) 11.9 1.2 J 1.9 J 2.7 3 0.54 0.32 J 2.3
SULFATE (MG/L) 73 3.3 43.8 23.1 18.8 52.5 8.8 J 10.1 J 22.7

SULFIDE (MG/L) 1 U 1 U 1 U 1.5 J 1 U 1 U 1 J 1 J
SUSPENDED ORGANIC CARBON (MG/L)

TOTAL DISSOLVED SOLIDS (MG/L) 890 300 560 610 1200 190 420 600
TOTAL ALKALINITY (MG/L*) 150 521 231 213 318 474 101 139 329
TOTAL ORGANIC CARBON (MG/L) 8 3 UJ

Notes:

* Except where indicated
a MG/L-CACO3 '

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 2 of 7)

Location ]M07B-01 IM07B-01 M07B-01 DHP-S07B-01 IDHP-S07E_-02 Mll-06 Mll-06
Sample Code 280-$7Bll-051 280-$7Bll-053 280oS7Bll-054 280-$7Bll-083 280-$7B11-084 280-$7Bl1-117 280-$7Bl1-154
Investigation FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994 FO 1994
Sampling Date 11/1/1994 611611995 812311995 8/4/1994 8/4/1994 11/29/1994 2/16/1995
Sampling Depth (feet bgs) 28.5 - 26.3 - -
Analyte

iACIDITY (MG/L) 10U 10 U 10 U 10U 10U 10 U 10 U

BICARBONATE (MG/L*)
BROMIDE (MG/L)
CARBONATE (MG/L*)

CHLORIDE (MG/L) 477 112 240 27100 20700 94.8 111

COD (TOTAL) (MG/L) 17.9 7.7 31 =602 1080 5 U 27 J
CONDUCTANCE (UMHOS/CM) 2490 58000 44900 1100
DISSOLVED ORGANIC CARBON (MG/L)
DISSOLVED SULFIDES (MG/L) 10U

FLUORIDE (MG/L) 0.64 0.23 0.83 0.1 UJ 0.1 UJ 0.67 0.14
HARDNESS (MG/L*) 295a. 296 176 8400a 4730_ 120a :210a

HYDROXIDE ALKALINITY (MG/L*)
NITRATE (MG/L) 0.05 U

NITRATE/NITRITENITRITE(MG/L) (AS N) (MG/L) 0.5 U 0.05 U 0.052.5uU 0.05 U 0.5 U 0.62 1_JORTHOPHOSPHATE (MG/L)
PH 8 J 8 7.6 6.9 7 7.9 7.8
PHENOLPHTHALEIN ALKALINITY (MG/L)
PHOSPHATE (MG/L)
SULFATE (MG/L) 57.2 27.3 4! .2 4190 3250 22.9 30
SULFIDE (MG/L)
SUSPENDED ORGANIC CARBON (MG/L)

TOTAL DISSOLVED SOLIDS (MG/L) 1420 580 1020 44500 36300 700 710
TOTAL ALKALINITY (MG/L*) 493 411 401 440 497 451 396
TOTAL ORGANIC CARBON (MG/L) 4.5 3.6 2.3 2.3 J 3.8 J 11 J 3 J

Notes:

* Except where indicated
a MG/L-CACO3

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



J

TABLE u-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda, California
(Page 3 of 7)

Location Mll-06 M11-06 Sll-DGS-DP104 S11-DGS-DP104 S11-DGS-DP104 S11-DGS-DP101 S11-DGS-DP101

Sample Code 280-$7Bl1-155 280-$7Bl1-156 385-$11-113 385-$11-114 385-$11-115 385-$11-135 385-$11-139
i lnvestigation FO 1994 FO 1994 DGS DGS DGS DGS DGS
Sampling Date 6/19/1995 8/29/1995 8/28/2001 8/28/2001 8/28/2001 9/19/2001 9/19/2001
Sampling Depth (feet bgs) 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27

Ana!yte
ACIDITY (MG/L) 10 U 10 U
BICARBONATE (MG/L*)

BROMIDE (MG/L)
CARBONATE (MG/L*)

CHLORIDE (MG/L) 83.6 216
COD (TOTAL) (MG/L) 9.6 15.6
CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L) 6.7 7.6 4.4 22.3 11.9

DISSOLVED SULFIDES (MGIL)
FLUORIDE (MG/L) 0.16 0.84
HARDNESS (MG/L*) 170 96
HYDROXIDE ALKALINITY (MG/L*)
NITRATE (MG/L) 0.05 U 8 U 8.4 8 U 2 U 4 U
NITRATE/NITRITE (AS N) (MG/L) 0.05 U 0.05 U

NITRITE (MG/L) 1.2 U
ORTHOPHOSPHATE (MG/L) 20 U 20 U 120U 11.1 10 U
PH 7.9 7.8
PHENOLPHTHALEIN ALKALINITY (MG/L)

PHOSPHATE (MG/L)
SULFATE (MG/L) 24.1 20.9 473 1780 3650 58 1510
SULFIDE (MG/L)
SUSPENDED ORGANIC CARBON (MG/L) 0.79 J 1 U 1.2 1 U 1.4
TOTAL DISSOLVED SOLIDS (MG/L) 584 2470
TOTAL ALKALINITY (MG/L*) 379 423
TOTAL ORGANIC CARBON (MG/L) 3,6 5,1 7,5 7.7 5.6 122.4 13.3

Notes:

* Except where indicated
a MG/L-CACO3

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial Investigation Reportfor OU-2B, AlamedaPoint,Alameda,California
(Page 4 of 7)

Location S11-DGS-DP101 S21-DGS-DP101 S21-DGS-DP101 S21-DGS-DP101 S21-DGS-DP102 S21-DGS-DP102 S21-DGS-DP102
Sample Code 385-$11-142 385-$21-101 385-$21-102 385-$21-103 385-$21-104 385-$21-105 385-$21-106
Investigation DGS DGS DGS DGS DGS DGS DGS

iSampling Date 9/19/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001
Sampling Depth (feet bgs) 50 - 52 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27 50 - 52

Analyte
ACIDITY (MG/L)
BICARBONATE (MG/L*)

BROMIDE (MG/L)
CARBONATE (MG/L*)
CHLORIDE (MG/L)
COD (TOTAL) (MG/L)
CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L) 7.3 13.6 5.4 UJ 4.3 UJ 7.6 UJ 6.3 UJ 3 UJ
DISSOLVED SULFIDES (MG/L)
FLUORIDE (MG/L)
HARDNESS (MG/L*)

HYDROXIDE ALKALINITY (MG/L*)
NITRATE (MG/L) 8 U 2 U 8 U 8 U 0.4 U 8 U 8 U
NITRATE/NITRITE (AS N) (MG/L)
_NITRITE (MG/L)
ORTHOPHOSPHATE (MG/L) 20 U 10.9 20 U 20 U 7.9 20 U 20 U
PH

PHENOLPHTHALEIN ALKALINITY (MG/L)
PHOSPHATE (MG/L)

SULFATE (MG/L) 3460 i25 U 4400 2990 5 U 2980 2690
SULFIDE (MG/L)
SUSPENDED ORGANIC CARBON (MG/L) 1 U 2.3 0.93 UJ 1 UJ 1.2 UJ 1 UJ 1.1 UJ
TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL ALKALINITY (MG/L*)
TOTAL ORGANIC CARBON (MG/L) 7.4 15.9 6.3 UJ 4.4 UJ 8.8 UJ 6.6 UJ 4.1 UJ

Notes:

* Except where indicated
a MG/L-CACO3

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of Calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, AlamedaPoint.Alameda,California
(Page 5 of 7)

Location S21-DGS-DP103 S21-DGS-DP103 S21-DGS-DP103 S21-DGS-DP104 S21-DGS-DP104 S21-DGS-DP104 S21-DGS-DP105

Sample Code 385-S21-107 385-S21-108 385-S21-109 385-S21-111 385-S21-115 385-S21-118 385-S21-119
Investigation DGS DGS DGS DGS DGS DGS DGS
Sampling Date 812712001 8/27/2001 8/27/2001 9/19/2001 9/19/2001 9/1912001 8/28/2001
Sampling Depth (feet bgs) 10 - 12 25 - 27 50 - 52 10 - 12 25 - 27 50 -52 10 - 12
Analyte
ACIDITY (MG/L)
BICARBONATE (MG/L*)
BROMIDE (MG/L)
CARBONATE (MG/L*)

CHLORIDE (MG/L)
COD (TOTAL) (MG/L)
CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L) 5 UJ 6.8 UJ 4.9 UJ 5 8.5 5.5 9.8
DISSOLVED SULFIDES (MG/L)
FLUORIDE (MG/L)
HARDNESS (MG/L*)
HYDROXIDE ALKALINITY (MG/L*)
NITRATE (MG/L) 4 U 4 U 8 U 0.04 U 2 U 8 U 0.4 U
NITRATE/NITRITE (AS N) (MG/L)

NITRITE (MG/L)
ORTHOPHOSPHATE (MG/L) 10 U 10U 20 U 0.17 5 U 20 U 11.3
PH

PHENOLPHTHALEIN ALKALINITY (MG/L)

PHOSPHATE (MG/L)

SULFATE (MG/L) 150U 2510 4110 2.1 2320 2550 5 U
SULFIDE (MG/L)
SUSPENDED ORGANIC CARBON (MG/L) 1 U 4.4 1 U 1 U 1 U 1 U 2.2
TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL ALKALINITY (MG/L*)
TOTAL ORGANIC CARBON (MG/L) 5.5 UJ 11.2 UJ 5.5 UJ 5 18.7 5.7 12

Notes:

* Except where indicated
a MG/L-CACO3

MG/L Milligrams per liter

MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 6 of 7)

Location S21-DGS-DP105 S21-DGS-DP105 S21-DGS-DP106 S21-DGS-DP106 !S21-DGS-DP106 M07B-01 M07B-01

Sample Code 385-$21-120 385-$21-121 385-$21-122 385-$21-123 385-$21-124 M07B-01 M07B-01-A1093
Investigation DGS DGS DGS DGS DGS PH 2B&3 1991 GWM 2003
Sampling Date 8/2812001 8/28/2001 8/30/2001 8/30/2001 8/30/2001 8/21!1991 6/20/2002
Sampling Depth (feet bgs) 25 - 27 50 - 52 10 - 25 - 50 -

Analyte
ACIDITY (MG/L)
BICARBONATE (MG/L*)
BROMIDE (MG/L)
CARBONATE (MG/L*)
CHLORIDE (MG/L) 152 110
COD (TOTAL) (MG/L)

CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L) :14.5 6.1 11 8 6.3
DISSOLVED SULFIDES (MG/L)
FLUORIDE (MG/L) 0.74
HARDNESS (MG/L*) 112a
HYDROXIDE ALKALINITY (MG/L*)
NITRATE (MG/L) 8 U 8 U 2 U 8 U 8 U 0.05 U
NITRATE/NITRITE (AS N) (MG/L) 0.063
INITRITE (MG/L) 0.05 U
ORTHOPHOSPHATE (MG/L) 20 U 20 U 10.8 20 U 20 U
PH

PHENOLPHTHALEIN ALKALINITY (MG/L)
PHOSPHATE (MG/L)
SULFATE (MG/L) 3370 2530 288 3000 3810 44.79 27
SULFIDE (MG/L)
SUSPENDED ORGANIC CARBON (MG/L) 1.1 8.4 1.8 1.6 1 U

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL ALKALINITY (MG/L*) 175a
TOTAL ORGANIC CARBON (MG/L) i 15.6 14.5 12.8 9.6 6.6 23.8

Notes:

* Except where indicated
a MG/L-CACO3

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-135: SITE 21 GENERAL CHEMICALS IN GROUNDWATER
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda,California
(Page 7 of 7)

Location M07B-01 M11-06 M11-06 WA-8 WA-8 WA-8

Sample Code M07B-01-A1594 M11-06-A1097 M11-06-A1598 WA-8 WA-8-A1104 WA-8-A1605

Investigation GWM 2003 GWM 2003 GWM 2003 PH 2B&3 1991 GWM 2003 GWM 2003
Sampling Date 12/9/2002 6/20/2002 12/9/2002 9/4/1991 6/20/2002 12/9/2002
Sampling Depth (feet bgs)
Analyte
ACIDITY (MG/L)
BICARBONATE (MG/L*) 233a 800 970
BROMIDE (MG/L)
CARBONATE (MG/L*) 5 Ua 1 U 1 U
CHLORIDE (MG/L) 210 170 240 1332 590 560

COD (TOTAL) (MG/L)
CONDUCTANCE (UMHOS/CM)
DISSOLVED ORGANIC CARBON (MG/L)
DISSOLVED SULFIDES (MG/L)
FLUORIDE (MG/L) 0.75
HARDNESS (MG/L*) 460a
HYDROXIDE ALKALINITY (MG/L*) 5 Ua 1 U 1 U

NITRATE (MG/L) 0.05 U 0.05 U 0.05 U 0.05 U 0.03 U
NITRATE/NITRITE (AS N) (MG/L) 0.061

NITRITE (MG/L) 0.05 U 0.05 U 0.05 U 0.05 U 0,1 U
ORTHOPHOSPHATE (MG/L)
PH

PHENOLPHTHALEIN ALKALINITY (MG/L) 5 U
PHOSPHATE (MG/L)
SULFATE (MG/L) 40 23 22 80.12 47 16
SULFIDE (MG/L) 0.04 U i0.04 U
SUSPENDED ORGANIC CARBON (MG/L)

TOTAL DISSOLVED SOLIDS (MG/L)
TOTAL ALKALINITY (MG/L*) 233a 800 970
TOTAL ORGANIC CARBON (MG/L) 90.5 J

Notes:

* Except where indicated
MG/L-CACO3

MG/L Milligrams per liter
MG/L-CACO3 Milligrams per liter of calcium carbonate
UMHOS/CM Micromhos per centimeter



TABLE D-136: SITE 21 LANDFILL GASES IN AIR
Remedial InvestigationReportfor OU-2B, AlamedaPoint,Alameda, California
(Page 1 of 1)

ILocation S21-DGS-SG03 S21-DGS-SG03 S21-DGS-SG06 S21-DGS-SG06

Sample Code 385-$21-038 385-$21-039 385-$21-043 385-$21-044
Investigation DGS DGS DGS DGS
Sampling Date 7/30/2001 7/30/2001 7/30/2001 7/30/2001
Sampling Depth (feet bgs) .5 - 1.5 4 - 1.5 - 3 -
Units PPMV PPMV PPMV PPMV

Analyte
BUTANE 1U 1U 1U 1U
ETHANE 1 U 1U 1 U 1U
ISOBUTANE 1 U 1 U 1 U 1 U
ISOPENTANE 1 U 1 U 1 U 1 U
NON METHANE ORGANIC COMPOUNDS 10 U 10 U 10 U 10 U
_ENTANE 1 U 1 U 1 U 1 U
PROPANE 1 U 1 U 1 U 1 U

Location S21-DGS-SG03 S21-DGS-SG03 S21-DGS-SG06 S21-DGS-SG06

Sample Code 385-$21-038 385-$21-039 385-$21-043 385-$21-044
Investigation DGS DGS !DGS DGS
Sampling Date 7/30/2001 7/30/2001 7/30/2001 7/30/2001
Sampling Depth (feet bgs) .5 - 1.5 4 - 1.5 - 3 -
Units I% % % %

Analyte
CARBON DIOXIDE 0.526 0.325 0.619 0.779
CARBON MONOXIDE 0.001 U 0.001 U 0.001 U 0.001 U
HYDROGEN 0.02 U 0.02 U 0.02 U 0.03 U
METHANE 0.001 U 0.001 U 0.001 U 0.001 U
NITROGEN 77.89 78.48 77.64 77.61
OXYGEN 21.59 21.2 21.74 21.61

Notes:

PPMV Parts per million by volume



TABLE D-137: SITE 21 VOLATILE ORGANIC COMPOUNDS IN AIR
Remedial Investigation Report for OU-2B, Alameda Point, Alameda, California
(Page 1 of 1)

Location S21-DGS-SG03 S21-DGS-SG03 IS21-DGS-SG06 S21-DGS-SG06
Sample Code 385-$21-038 385-$21-039 385-$21-043 385-$21-044

i

'., Investigation DGS DGS DGS DGS
Sampling Date 7/30/2001 7/30/2001 7/30/2001 7/30/2001

Sampling Depth (feet bgs) .5 - 1.5 4 - 1.5- 3 -
Units UG/M3 UG/M3 UG/M3 UG/M3
Analyte
1,1,1-TRICHLOROETHANE 67.61 U 133.85 J 17.18 U 70.42 U
1,1,2,2-TETRACHLOROETHANE 85.06 U 86.48 UJ 21.62 U 88.6 U
1,1,2-TRICHLOROETHANE 67.61 U 68.73 UJ 17.18 U 70.42 U
1,1-DICHLOROETHANE 50.15 U 50.98 UJ 12.75 U 52.24 U
1,1-DICHLOROETHENE 49.13 U 149.94UJ 12.49 U 51.17 U
1,2-DICHLOROBENZENE 74.49 U 75.73 UJ 18.93 U 77.6 U
1,2-DICHLOROETHANE 50.15 U 50.98 UJ 12.75 U 52.24 U
1,3-DICHLOROBENZENE 74.49 U 75.73 UJ 18.93 U 77.6 U
1,4-DICHLOROBENZENE 74.49 U 75.73 UJ 18.93 U 77.6 U
BENZENE 78.28 62.52 J 41.36 90.95
CHLOROETHANE 32.7 U 33.24 UJ 8.31 U 34.06 U
CHLOROMETHANE 25.59 U 26.01 UJ 6.5 U 26.65 U
CIS-1,2-DICHLOROETHENE 49.13 U 49.94 UJ 12.49 U 51.17 U
ETHYLBENZENE 198.48 169.77 J 243.55 235.46
M-XYLENE 936.6 811.06 J 1025.23 937.33
NAPHTHALENE 649.51 UJ 660.34 UJ 165.08 UJ 676.57 UJ
O-XYLENE 214.8 223.03 J 229.66 236.54
TETRACHLOROETHENE 84.54 U 85.95 UJ 31.55 88.06 U
TOLUENE 1456.82 1255.2 J 564.48 918.73
TRANS-1,2-DICHLOROETHENE 49.13 UJ 49.94 UJ 12.49 UJ 51.17 UJ
TRICHLOROETHENE 66.58 U 67.69 UJ 93.15 82.13
VINYL CHLORIDE 31.67 U 32.2 UJ 8.05 U 32.99 U

-_, Notes:

UG/M3 Micrograms 3er cubic meter



TABLE D-138: SITE 21 SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT
Remedial Investigation Report for OU-2B, Alameda Point,Alameda, California
(Page 1 of 2)

/Location NPS-S03-02 NPS-$11-02 NPS-S7B-01
Sample Code 280-S03-038 280-$7Bll-048 280-$7Bll-050

Investigation FO 1994 FO 1994 FO 1994
Sampling Date 7/20/1994 8/24/1994 7/18/1994
Sampling Depth (feet bgs) 0 -
Units UG/KG UG/KG UG/KG

Analyte
1,2,4-TRICHLOROBENZENE 2000 U 2100 U :1400 U
1,2-DICHLOROBENZENE 2000 U 2100 U 1400 U
1,3-DICHLOROBENZENE 2000 U 2100 U 1400 U
1,4-DICHLOROBENZENE 2000 U 2100 U 1400 U

2,2'-OXYBIS(1-CHLOROPROPANE) 2000 U 2100 U 1400 U
2,4,5-TRICHLOROPHENOL 4900 U 5100 U 3300 U
2,4,6-TRICHLOROPHENOL 2000 U 2100 U 1400 U

2,4-DICHLOROPHENOL 2000 U 2100 U 1400 U
2,4-DIMETHYLPHENOL 2000 U 2100 U 1400 U
2,4-DINITROPHENOL 4900 U 5100 U 3300 U
2,4-DINITROTOLUENE 2000 U 2100 U 1400 U
2,6-DINITROTOLUENE 2000 U 2100 U 1400 U
2-CHLORONAPHTHALENE 2000 U 2100 U 1400 U
2-CHLOROPHENOL 2000 U 2100 U 1400 U
2-METHYLNAPHTHALENE 2000 U 2100 U 1400 U
2-METHYLPHENOL 2000 U 2100 U 1400 U
2-NITROANILINE 4900 U 5100 U 3300 U
2-NITROPHENOL 2000 U 2100 U 1400 U
3,3'-DICHLOROBENZIDINE 2000 U 2100 U 1400 U
3-NITROANILINE 4900 U 5100 U 3300 U
4,6-DINITRO-2-METHYLPHENOL 4900 U 5100 U 3300 U
4-BROMOPHENYL-PHENYLETHER 2000 U 2100 U 1400 U
4-CHLORO-3-METHYLPHENOL 2000 U 2100 U 1400 U

.... 4-CHLOROANILINE 2000 U 2100 U 1400 U
4-CHLOROPHENYL-PHENYLETHER 2000 U 2100 U 1400 U
4-METHYLPHENOL 2000 U 2100 U 1400 U
4-NITROANILINE 4900 U 5100 U 3300 U
4-NITROPHENOL 4900 U 5100 U 3300 U
ACENAPHTHENE 2000 U 2100 U !68 J
ACENAPHTHYLENE 100 J 2100 U 1400 U
ANTHRACENE 300 J 2100 U 89 J

BENZO(A)ANTHRACENE 2800 280 J 400 J

BENZO(A)PYRENE 2600 170 J 330 J
BENZO(B)FLUORANTHENE 4600 280 J 640 J
BENZO(G,H,I)PERYLENE 820 J 130 J 310 J
BENZO(K)FLUORANTHENE 1900 J 160 J 260 J
BIS(2-CHLOROETHOXY)METHANE 2000 U 2100 U 1400 U
BIS(2-CHLOROETHYL)ETHER 2000 U 2100 U 1400 U

BIS(2-ETHYLHEXYL)PHTHALATE 6500 UJ 2100 UJ 7000 UJ
BUTYLBENZYLPHTHALATE 2000 UJ 2100 U 1400 UJ
CARBAZOLE 2000 U 2100 U 1400 U
CHRYSENE 2900 310 J 430 J

DIBENZO(A,H)ANTHRACENE 2000 U 2100 U 1400 U
DIBENZOFURAN 2000 U 2100 U 1400 U
DIETHYLPHTHALATE 2000 U 2100 U 1400 U
DIMETHYLPHTHALATE 2000 U 2100 U 1400 U
DI-N-BUTYLPHTHALATE 2000 UJ 2100 U 1400 UJ
DI-N-OCTYLPHTHALATE 2()00 U 2100 U 7000 UJ
FLUORANTHENE 2500 340 J 690 J
FLUORENE 120 J 2100 U 1400 U

HEXACHLOROBENZENE 2000 U 2100 U 1400 U
" ..... HEXACHLOROBUTADIENE 2000 U 2100 U 1400 U



TABLE D-138: SITE 21 SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT
RemedialinvestigationReportfor OU-2B, Alameda Point,Alameda, California
(Page 2 of 2)

Sample Code 1280-S03-038 280-$7Bll-048 280-S7Bll-050
Investigation FO 1994 FO 1994 FO 1994
SamplingDate 7/20/1994 8/24/1994 7/18/1994 .......
SamplingDepth (feet bgs) - 0 -
Units UG/KG UG/KG UG/KG

Analyte
HEXACHLOROCYCLOPENTADIENE 2000 U 2100 U 1400 U
HEXACHLOROETHANE 2000 U 2100 U 1400 U

INDENO(1,2,3-CD)PYRENE 1100 J 150 J 280 J
ISOPHORONE 2000 U 2100 U 1400 U
NAPHTHALENE 2000 U 2100 U 1400 U
NITROBENZENE 2000 U 2100 U 1400 U
N-NITROSO-DI-N-PROPYLAMINE 2000 U 2100 U 1400 U
N-NITROSODIPHENYLAMINE 2000 U 2100 U 1400 U

IPENTACHLOROPHENOL 4900 UJ 5100 UJ 3300 UJ
PHENANTHRENE 750 J 110 J 350 J
PHENOL 2000 U 2100 U 1400 U
PYRENE 2200 350 J 1650J

Notes:

UG/KG Micrograms per kilogram



TABLE D-139: SITE 21 VOLATILE ORGANIC COMPOUNDS IN SEDIMENT
Remedial Investigation Report for OU-2B, Alameda Point,Alameda,California
Page 1 of 1)

!Location NPS-S03-02 NPS-S11-02 NPS-S7B-01
Sample Code 280-S03-038 280-$7Bll-048 280-$7Bll-050

..... Investigation FO 1994 FO 1994 FO 1994
Sampling Date 7/20/1994 8/24/1994 7/18/1994
Sampling Depth (feet bgs) 10-
Units UG/KG UG/KG UG/KG

Analyte
1,1,1-TRICHLOROETHANE 12U 11 U 14 U
1,1,2,2-TETRACHLOROETHANE 12U 11 U 14 U
1,1,2-TRICHLOROETHANE 12 U 11 U 14 U
1,1-DICHLOROETHANE 12 U 11 U 14 U
1,1-DICHLOROETHENE 12 U 11 U 14 U
1,2-DICHLOROETHANE 12 U 11 U 14 U

1,2-DICHLOROETHENE (TOTAL) 12 U 11 U 13J
1,2-DICHLOROPROPANE 12 U 11 U i14 U
2-BUTANONE 12 UJ 11 U 14 UJ
2-HEXANONE 12 U 11 U 14 U
4-METHYL-2-PENTANONE 12 U 11 U 14 U
ACETONE 12 UJ 14 UJ 70 UJ
BENZENE 12 U 11 U 14 U
BROMODICHLOROMETHANE 12 U 11 U 14 U
BROMOFORM 12 U 11 U 14 U
BROMOMETHANE 12 U 11 U 14 U
CARBON DISULFIDE 12 UJ 11 U 14 U
CARBON TETRACHLORIDE 12 U 11 U 14 U
CHLOROBENZENE 12 U 11 U 14 U
CHLOROETHANE 12 U 11 U 14 U
CHLOROFORM !12 U 11 U 14 U
CHLOROMETHANE i12 UJ 11 U 14 UJ

ClS-1,3-DICHLOROPROPENE 12 U 11 U 14 U
DIBROMOCHLOROMETHANE 12 U 11 U 14 U
ETHYLBENZENE 12U 11 U 14 U
ETHYLENE DIBROMIDE 12U 14 U

LEAD, ORGANIC
METHYLENE CHLORIDE 12 U 11 U 14 UJ
STYRENE 12 U 11 U 14 U
TETRACHLOROETHENE 12 U 11 U 14 U
TOLUENE 12 U 11 U 2J

TRANS-1,3-DICHLOROPROPENE 12 U 11 U 14 U
TRICHLOROETHENE 12 U 11 U _14U
VINYL CHLORIDE 12 U 11 U 14 U

XYLENE (TOTAL) 12 U 11 U 14 U

Notes:

UG/KG Micrograms per kilogram .



TABLE D-140: SITE 21 TOTAL PETROLEUM HYDROCARBONS IN SEDIMENT
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda, California
(Page 1 of 1)

Location NPS-S03-02 NPS-Sll-02 NPS-S7B-01
Sample Code 280-S03-038 280-S7B11-048 280-S7Bll-050
Investigation FO 1994 FO 1994 FO 1994

Sampling Date 7/2()/1994 8/24/1994 7/18/1994
SamplingDepth (feet bgs) - 0 -
Units MG/KG MG/KG MG/KG

Analyte
DIESEL RANGE ORGANICS 120-U 63 U 140 U
GASOLINE RANGE ORGANICS 0.61 U 0.63 U 0.68 U
JP5 RANGE ORGANICS 120 U 63 U 140 U
MOTOR OIL RANGE ORGANICS 2480 J 220 J 1940 J

Notes:

MG/KG Milligramsper kilogram



TABLE D-141: SITE 21 GENERAL CHEMICALS IN SEDIMENT
Remedial InvestigationReportfor OU-2B, Alameda Point,Alameda,California
(Page 1 of 1)

Location NPS-S03-02 NPS-S11-02 NPS-S7B-01

Sample Code 280-S03-038 280-S7B11-048 280-S7B11-050
....... Investigation FO 1994 FO 1994 FO 1994

Sampling Date 7/20/1994 8/24/1994 7/18/1994
Sampling Depth (feet bgs) 0 - -
Units

Analyte
PERCENT MOISTURE 17.8 21.5 27.3
PH 7.6 8.1 8



APPENDIX E
STATISTICAL METHODS FOR ANALYSIS OF OU-2B SOIL AND
GROUNDWATER AT ALAMEDA POINT
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A CRONYMS AND ABBREVIATIONS

CDF Cumulative distribution function

DF Detection frequency

DON Department of the Navy

EPA U.S. Environmental Protection Agency
EPC Exposure point concentration

GOF Goodness-of-fit

H0 Null hypothesis
HA Alternative hypothesis
HHRA Human health risk assessment

MVUE Minimum variance unbiased estimator

n Sample size
Navy U.S. Department of the Navy
ND Nondetect

OU Operable Unit

RAGS Risk Assessment Guidance for Superfund

s Standard deviation
SE Standard error

UCL One-sided upper confidence limit of the mean

WRS Wilcoxon rank sum test

WRS(G) Gehan-Wilcoxon rank sum test
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GLOSSARY OF TERMS

Cumulative Distribution The cumulative distribution function (CDF) of a set of numerical
Function data is, for each real value of x, the fraction of observations that

are less than or equal to x. Stated more formally, the CDF gives
the probability that a random variable X is less than or equal to x,
for every value ofx. This is expressed in mathematical notation
as: F(x)= Prob(X_<x) for -oo< x < oo. For continuous random
variables, the CDF is the integral of its probability density
function, and a plot of the cumulative distribution function
resembles an uneven set of stairs. The width of the stairs is the
spacing between adjacent data; the height of the stairs depends on
how many data have exactly the same value.

Exposure Point An estimate of the average concentration of a contaminant within
Concentration a specified area (the exposure unit). Also referred to as the

concentration tenn. Because of the inherent uncertainty in
estimating the true average concentration at a site, an upper
confidence limit (UCL) of the mean is used as the exposure point
concentration in risk assessments.

Quantilc Quantiles are a set of"cut points" that divide rank-ordered data
into groups of equal numbers of observations. An individual

........ quantile defines a cut point below which a certain number or
percentage of the data are found (for example, 90 percent of the
measurements in a set lie below the 90thquantile).

Standard Deviation A measure of the spread or dispersion of a set of data. The sample
standard deviation is an estimator of the population standard
deviation based on a random sample from the population.

Type I Error The probability that a given H0will be incorrectly rejected when it
is true. The Type I error is represented by the symbol, alpha (or).

Type II Error The probability of correctly rejecting h0when it is false. The type
II error is represented by the symbol, beta ([3). One minus beta
(l-p) is referred to as the power of a test.

UCL The one-sided UCL of the mean. This is an upper bound for a
random interval, and indicates that there is a fixed probability that
the true population mean is no larger than this value. Following
current U.S. Environmental Protection Agency guidance, the UCL
can be either 95, 97.5, or 99 percent.

Appendix E, OU2-B Remedial Investigation
Report, Sites 3, 4, 11,and 21 E-iv



1.0 INTRODUCTION

Statistical analysis of soil and groundwater data for Operable Unit (OU) 2B at Alameda Point,
which is comprised of Comprehensive Environmental Response, Compensation, and Liability
Act Sites 3, 4, 11 and 21, was conducted to support the remedial investigation human health risk
assessment (HHRA) and nature and extent evaluations and had two objectives:

(1) Provide tables of descriptive statistics, including exposure point concentrations
(EPC), for all chemicals detected in at least one sample, and

(2) Compare concentrations of metals in site soil and groundwater samples to ambient
concentrations established for Alameda Point using two-population statistical tests.

Details of the HHRA and presentation of the statistical results for the EPC calculations are
provided in Appendix F. All calculations described in this appendix follow U.S. Environmental
Protection Agency (EPA) and U.S. Department of the Navy (Navy) guidance (EPA 2000, 2002,
2004; Navy 1998, 1999, 2002). Section 2.0 describes the approach used for calculating
descriptive statistics and EPCs, and Section 3.0 describes the approach for screening ambient
metals and presents summary tables of the statistical results. References are provided in
Section 4.0.

2.0 CALCULATION OF DESCRIPTIVE STATISTICS AND EXPOSURE POINT
CONCENTRATIONS

The initial selection of an approach for calculating descriptive statistics and EPCs is based on the
sample size and detection frequency (DF), as shown in Figure E-1. Calculations are only
performed for chemicals detected in at least one sample. For sample sizes less than 3, the EPC
defaults to the maximum detected concentration. Tabular formats for presenting statistical
results follow the EPA's "Risk Assessment Guidelines for Superfund" (RAGS) guidance
instructions for reporting descriptive statistics and EPCs (EPA 2001). Distribution, statistic, and
rationale codes for the RAGS Table 3 formats have been modified to be compatible with recently
promulgated guidance (EPA 2004) and the methods described in this appendix.

For chemicals with at least 5 measurements and DFs of at least 50 percent, formal goodness-of-
fit (GOF) tests and graphical displays of the data are used to determine the underlying
distribution, as shown in Figure E-2 and described in Section 2.1. Sections 2.2 and 2.3,
respectively, describe the approaches used for performing calculations in cases where (1) the DF
is greater than or equal to 85 percent, and (2) the DF is less than 85 percent. For cases where the
DF is at least 85 percent, calculation of EPCs follows the same protocols recommended in EPA's
ProUCL Version 3 software package (EPA 2004).
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2.1 DISTRIBUTION TESTING

Both graphical methods and statistical GOF tests were used to assign a best-fit distribution for
chemicals with sample sizes of at least 5 and DFs of at least 50 percent. Graphical methods
included the preparation of quantile probability plots, outlier box plots, and frequency
histograms for three potential fits: normal, lognormal, and gamma. Formal statistical tests
were conducted using two well-established GOF tests: Shapiro-Wilk W test (normal,
lognormal distributions), and the Cramer-von Mises W test (gamma distributions). The
statistical GOF tests are described below. An example showing the graphical methods used as
well as presentation of the results of the formal GOF tests, is provided in Figure E-2.

The Shapiro-Wilk W test is one of the most powerful GOF tests for determining if a set of
measurements follows either a normal or a lognormal distribution. The W test relies on
computing a correlation between the quantiles of the standard normal distribution and the
ordered values of the observed data. When the W statistic is close to 1.0, the observed data will
follow an essentially straight line when displayed using a normal probability plot. The following
null (H0)and alternative (HA)hypotheses were tested using the W test:

H0: The data follow a normal distribution.

HA: The data do not follow a normal distribution.

Tests are conducted sequentially on data in original and natural-log transformed units. A Type I
error rate (c0 of 0.05 (equivalent to 5 percent) was used to interpret the significance of each test. •.....
A Type I error rate of 0.05 means that there is a 5 percent chance that the null hypothesis will be
rejected when it is true (that is, the data are normally distributed), leading to the false conclusion
that the underlying distribution is not normal. When the test is conducted using log-transformed
data, failure to reject H0 leads to the conclusion that the data follow a lognormal distribution
(rejection of H0indicates that the data are not lognormally distributed).

The Cramer-von Mises W test belongs to the quadratic class of empirical distribution function
statistics and is based on evaluating the squared difference between the EDF and the proposed
cumulative distribution function (CDF). The test statistic evaluated for the Cramer-von Mises
test is the W2. When the probability of calculating a W2 greater than that shown for the observed
data is less than some nominal probability, then the H0 that the data follow a gamma distribution
is rejected. If the test fails to reject H0, then it is concluded that the data follow a gamma
distribution.

Final determination of the best-fit distribution was made using the results of the statistical GOF
tests as well as through examination of probability plots, outlier box plots, and frequency
histograms. Best professional judgment is required to make the final determination because the
power (defined as 1-[3,where [3is the Type II error) of the GOF tests is strongly affected by sample
size as well as the presence of outliers and censored measurements. In cases where GOF testing
determines that a chemical follows more than one distribution, additional decision criteria are

applied. In cases where chemicals follow a normal distribution, a normal distribution is assigned
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irrespective of whether the data can also be fit to a lognormal and/or gamma distribution. If the
data can be fit to both a lognormal and gamma distribution, then the best-fit distribution was
selected based on further examination of the quantile probability plots for each distribution. In this
case, two criteria were evaluated in selecting the best-fit distribution: the number of measurements
that depart from the linear fit of the observed data to the theoretical quantiles, and the magnitude of
departure of each measurement from the linear fit. The distribution with the fewest number and
smallest magnitude of departure from the fitted line in the quantile probability plots was selected as
the best-fit distribution for each chemical.

2.2 CALCULATION OF EXPOSURE POINT CONCENTRATIONS WHEN DETECTION
FREQUENCIESARE AT LEAST 85 PERCENT

The selection of the optimal method for estimating the EPC when at least 85 percent of the data
were detected followed recommendations provided in EPA's ProUCL software package
(EPA 2004), as shown in Figure E-3. The ProUCL package is only suitable when no more than
15 percent of the data are left-censored (nondetect or ND). Censored data evaluated using the
ProUCL approach were replaced by surrogate values calculated using one-half the reported
result.

Recommendations in ProUCL are based on the results of simulation experiments conducted to
determine the relative coverage probabilities (that is, likelihood that the true mean is bounded by
the upper confidence limit [UCL] on the mean) for different mathematical models used to
calculate a one-sided UCL of the mean (Singh, Singh, and Engelhardt 1997; Singh, Singh, and

....... Iaci 2002; Singh and Nocerino 2002). In this approach, each method is applied to a series of
synthetic data sets drawn from different known theoretical distributions or mixtures of
distributions. Both the skewness of the underlying distributions for the parent data sets and the
size of the samples drawn from each data set are manipulated as part of the experimental design.
Selection of an optimal method for calculating a UCL is based on the overall performance of
each analytical method over the range of conditions evaluated. ProUCL implements a series of
decision rules to select an optimal method based on three sample properties: (1) best-fit
distribution, (2) relative degree of skewness, and (3) relative sample size.

The ProUCL approach is heavily dependent on estimating the underlying distribution of a
sample. An important update incorporated in ProUCL Version 3.0 is the inclusion of models to
calculate a UCL based on the gamma distribution. Singh, Singh, and Engelhardt (1997) reported
that UCLs calculated for data following a lognormal distribution using Land's method
(EPA 1992; Gilbert 1987; Land 1975) are often inappropriately high for use in risk assessments.
Other investigators have also studied alternative methods for calculating the UCL when data are
skewed (Chen 1995; Schultz and Griffin 1999). Singh, Singh, and Iaci (2002) and EPA (2004)
suggest that UCL calculations based on a gamma model are more appropriate for skewed
distributions that can be fit to either a gamma or lognormal model.

The detailed decision rules used for selecting a method are provided in Tables E-1 through E-3.
Following a chemical-by-chemical evaluation of the sample size, underlying distribution, and
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degree of skewness, a UCL was calculated based on one of the parametric or nonparametric
methods listed below (all methods from EPA [2004]).

,. ,J

Parametric Methods Nonparametric Methods

Student'st UCL NonparametricChebyshev UCL
ApproximategammaUCL Bootstrapt UCL
Adjusted gamma UCL Hall's bootstrapUCL
Land's H-UCL
MVUE Chebyshev UCL

The EPC calculated using the minimum variance unbiased estimator (MVUE) Chebyshev or
nonparametric Chebyshev method can be based on either a one-sided 95, 97.5, or 99 percent
UCL. EPCs calculated using Student's t statistic or bootstrap approaches are based on a one-side
95 percent UCL. For chemicals with fewer than five samples, the maximum detected
concentration is used as the EPC. The maximum detected concentration is also the default EPC in
cases where a particular estimate calculated using one of the methods described above exceeds the
maximum detected concentration.

The following equations were used to calculate the mean, standard deviation (s), standard error
(SE), and UCL for the methods listed above. All terms in the equations below are defined on
first usage only. In cases where the definition of a term is equation-specific, separate definitions
are provided under each equation.

Equation E-1: Arithmetic Mean .........

_ =1_--,_=1x;, where

is the sample arithmetic mean
n is the sample size

xi is the ithmeasurement in the sample

Equation E-2: Sample Standard Deviation

1 Z.( x )2s =-- - 2 where
iv/ --1 i=1 i

s is the sample standard deviation

Equation E-3: MVUE of the Mean

= ,where

/_ is the MVUE for the mean of a lognormal distribution
is the mean of the natural logarithms of the sample data
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e is Euler's constant

Sy2 is the variance of the natural logarithms of the sample data
q/, (t) is an infinite series, calculated as

(n - 1)t (n - 1)3t2 (n- 1)st3 (n -1)Tt 4_, (t) = 1_ _ t + +...
n 2!n2(n+l) 3!n3(n+l)(n+3) 4!n4(n+l)(n+3)(n+5)

2

_._where: t-
2

Equation E-4 : MVUE of the Variance of the Mean

S2(_'_):e(2y) _fn n-1 Jl 'where

s2(12) is the MVUE variance of the mean (that is, the standard error) of a lognormal
distribution

Equation E-5: UCL Calculated Using Student's t-Statistic

s
UCL1- x + t1-'"-1_n' where

UCLI__ is the 1-_ UCL calculatedusing Student's t-statistic
ot is the Type I error rate
tl-_,n-1 is the 1-czquantile of Student's t distribution with n-1 degree of freedom

Equation E-6: UCL Calculated Using the H Statistic (Land's Method)

+ /,w ere•4n -1/

UCLI._ is the 1-c_UCL calculated using Land's H statistic
Sy is the standard deviation of the natural logarithms of the sample data
H Land's H statistic, obtained from published tables

Equation E-7: UCL Calculated Using the Nonparametric Chebyshev Method

ucz _.: where

UCLI._ is the 1-orUCL calculated using the nonparametric Chebyshev method
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Equation E-8: UCL Calculated Using the MVUE Chebyshev Method

UC___ = fi + - s2 , where

UCLI-_ is the 1-a UCL calculated using the MVUE Chebyshev method

Equation E-9: UCL Calculated Using the Approximate Gamma Method

2n/_'2
UCLI-_- 2 , where

UCLI._ is the 1-c_UCL calculated using the approximate gamma method
/_* is the bias-corrected maximum likelihood estimate (MLE) of the shape

parameter for a gamma distribution, calculated as

/_. (n-3)/_ 2= +--, where k is the MLE of the shape parameter
n n

Z_n_" is the quantile of the Chi-square distribution with 2n/c*degrees of freedom

Equation E-10: UCL Calculated Using the Adjusted Gamma Method

2n/c'2
- 2 9

crcL, where

UCLI._ is the 1-_ UCL calculated using the adjusted gamma method
[3 is the adjusted value of _, the Type I error rate, from the table provided in

Grice and Bain (1980) and reproduced in EPA (2004)

2.3 CALCULATION OF EXPOSURE POINT CONCENTRATIONSWHEN DETECTION

FREQUENCIESARE LESS THAN 85 PERCENT

With increasing frequencies of left-censored data, it becomes less likely that standard
mathematical models used to calculate point estimates of a UCL of the mean will perform
satisfactorily. In these cases, a "bounding" approach was used to estimate a plausible upper
limit for the UCL following EPA (2002). This approach treats each censored datum as a
random, uniform variable that can assume any value between zero and its respective reporting
limit (Figure E-4). Monte Carlo simulation is used to develop a distribution of the range of
possible estimates for a UCL based on the selection of a particular mathematical form for the
,UCL. Random surrogate values between zero and the reporting limit are used for individual
censored measurements in each calculation (default is 2,000 calculations) of the UCL;
therefore, the resulting distribution reflects a range of possible values that could be calculated
for the UCL. Since substitution of random surrogate values is made for each censored
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measurement, this technique reflects the uncertainty contributed by varying levels of censored
data, and is appropriate for samples with either single or multiple censoring limits.

One of three base equations were used to calculate a UCL in the bounding simulations,
depending on a best-fit estimate of the underlying distribution of the data (Figure E-4). For
distributions confirmed or assumed to be normally distributed, Student's t-statistic was used
(Equation E-5). For skewed distributions that could be modeled as a lognorrnal or approximately
lognormal, the MVUE Chebyshev method (Equation E-8) was used. The nonparametric
Chebyshev method (Equation E-7) was used in cases where the data could not be fit to either a
normal or lognormal distribution. The nonparametric Chebyshev equation was also used as the
default in cases where detection frequencies were less than 50 percent and no attempt was made
to determine the distribution of the data. The nonparametric Chebyshev method has been shown
to have excellent properties (that is, good coverage and less likely to generate results that exceed
the maximum detected measurement) under a range of conditions using actual data and in
simulation experiments (EPA 2004).

If the range (difference between the minimum and maximum estimates) for the distribution of all
potential values of the UCL is small, then this indicates that censored measurements contributed
little to the uncertainty of the estimates. In practice, this is often not the case, and it is necessary
to select a concentration to be used as a "plausible upper bound" for the UCL. For Alameda, the
95thpercentile of the distribution of 2,000 modeled estimates of the UCL was used as the upper-
bound concentration. The maximum concentration is not appropriate because it represents the
highest concentration that could theoretically be calculated (or nearly so based on

..... 2,000 calculations) from the sample data and, therefore, represents a "worst-case" concentration
rather than a plausible upper bound. The median value of the distribution of the arithmetic mean
(calculated using the same stochastic modeling approach) was reported using the RAGS Table 2
format.

3.0 BACKGROUND SCREENING OF METALS

Two-population statistical tests were used to compare metal concentrations in site data to
background concentrations determined for Alameda soil (pink and blue data sets) and
groundwater, as shown in Figure E-5. Details of the construction of the soil and groundwater
data sets are provided in Attachments A and B. Summary tables for the soil and groundwater
background data sets are provided in Tables E-4 through E-6. Results of the statistical
comparison of soil samples for Sites 3, 4, 11, and 21 with the background data sets are provided
in Tables E-7 through E-10. The "blue" background data set was used for Site 4, and the "pink"
background data set was used for Sites 3, 11, and 21. Results of the statistical comparison of the
sitewide groundwater data with the ambient groundwater data set for Alameda are presented in
Table E-11.

As shown on Figure E-5 and described below, a tiered approach employing one or more
, statistical methods was used to conduct two-population tests. The first tier in this approach

compares the median concentrations between the site and background populations using either
the Wilcoxon rank sum (WRS) test, Gehan's modification to the WRS test (WRS[G]),
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randomization test, or test of proportions. Selection of the specific tests depends on the relative
frequency of detection and sample size of each of the populations being compared. A second tier
of testing is contingent on the results of the first tier tests, as shown on Figure E-5 and described
below. Second tier testing is designed to compare the right-hand tails or upper quantiles of the
site and background populations using the quantile test. One-sided statistical tests are used in all
cases and employ a Type I error rate of 0.05 (5 percent).

Wilcoxon rank sum and Gehan-Wilcoxon tests: For metals with at least 60 percent detected
data and at least 10 measurements in both the site and background populations, testing was
performed using either the nonparametricWRS or WRS(G) test (DON 1999, 2002).

The following H0 and HAhypotheses were tested:

H0: The median metal concentration for the site is less than or equal to
the median concentration in the background population.

HA: The median metal concentration for the site is greater than
the median concentration in the background population.

The WRS test was used for samples with a single detection limit, and the WRS(G) test was used
for samples with multiple detection limits, as described in DON (1999, 2002). The reporting limit
was substituted for all censored data analyzed using the WRS or WRS(G) test. For cases where
either the site or background population contained fewer than 10 samples, a randomization test of
the medians was performed instead of the WRS or WRS(G) test. Details of the approach for "-.....
implementing a randomization test of the median concentrations are provided in numerous
technical sources on resampling (see Noreen 1989; Todman 2001; Edgington 1995).

In cases where the detection frequency in the site or background population was less than
60 percent, two additional tests, the test of proportions and the quantile test, were performed.
The quantile test was also performed in cases where the WRS or WRS(G) test results concluded
that the site median concentration did not exceed the background median concentration
(Figure E-5). Each of these tests is described below.

Test of Proportions: For metals with fewer than 60 percent detected data, the detection
frequencies in the site and background populations were compared using the test of
proportions. Tests of proportions used a contingency table approach,and the significance of
the tests was determined using the Fisher exact test. (The DON [1999, 2002] describes an
approach for conducting the test of proportions using a normal approximation to the binomial
distribution, which can also be used if software is not available for implementing the Fisher
exact test.) Details on the Fisher exact test can be found in standardtextbooks on statistics,
such as Zar (1996).
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The following H0and HA hypotheses were tested using the test of proportions:

H0: The proportion of detected measurements greater than C at the site
is less than or equal to the proportion of measurements greater than C in the
background population.

HA: The proportion of detected measurements greater than C at the site
is greater than the proportion of measurements greater than C in the
background population.

In the H0and HA statements above, C is defined as a concentration that is slightly larger than the
maximum censored datum in the background data set.

Quantile Test: The quantile test (Johnson and others 1987; EPA 1994, 2000, 2002; DON 1998,
1999, 2002) was conducted for all metals with less than 60 percent detected data and for all cases
where either the WRS, WRS(G), or randomization test did not reject H0; that is, when it was
concluded that the median site and ambient concentrations were not significantly different.

The quantile test is a nonparametric two-population test developed for comparing the right-hand
tails or upper quantiles of two distributions. The quantile test can be used when some proportion
of high-value measurements (rather than the entire distribution) of one population has shifted
relative to a second population. The quantile test is not as powerful as the WRS test when the
distribution of site concentrations is shifted in its entirety to the right of the background/

distribution. However, the quantile test is more powerful than the WRS test for detecting cases
where only a small number of high-value measurements are present in the upper quantile of the
site distribution. For this reason, EPA and Navy guidance recommends using the quantile test in
conjunction with the WRS test (EPA 1994, 2000, 2002; DON 1999, 2002). When applied
together, these tests have more power to detect true differences between two population
distributions.

The quantile test is easy to apply and consists of looking at the largest r measurements in the
pooled (and ordered) site and background data sets and counting the number of r measurements
that are from the site. Ifk or more of the r measurements are site measurements, the quantile test
declares that the upper range of concentrations at the site is elevated relative to the background
population. All of the r-largest concentrations must be detected values; otherwise, the quantile
test cannot be performed. The Hoaddressed by the quantile test is that _ < 0 and A/o-< 0, where

is the proportion of site measurements that have shifted to the right and A/o-is the magnitude
(in units of standard deviation, O-)of the shift.

EPA and Navy guidance provide critical values for the quantile test (EPA 1994, 2000; DON
1999, 2002). For cases where the sample sizes for the site or background populations exceeded
the range of values provided in these tables (that is, either the site or background sample size
exceeded 100) or the paired values for the site and background population did not exactly match
the tabulated values, the critical probabilities were derived using Monte Carlo simulation. The
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stochastic model developed for calculating critical values of the quantile test was validated by
successfully reproducing the published critical values for site and background population sizes in ......
the range of 5 to 100.

Again, it should be noted that the WRS (or WRS[G] or randomization) test, the quantile test, and
the test of proportions are applied sequentially. The quantile test and the test of proportions are
also conditional tests in this scheme (Figure E-5). That is, if Ho (site median concentration is
less than or equal to background) is rejected under the WRS (or WRS[G] or randomization) test,
then no further testing is necessary and the chemical is treated as exceeding background. Failure
to reject H0triggers implementation of the quantile test. In cases where the detection frequency
is less than 60 percent, both the test of proportions and quantile test are applied. Independent
conclusions are reported for both the quantile test and test of proportions, so failure of either test
can result in a conclusion that the site population exceeds background. However, in cases where
the only difference between the site and background populations is based on the test of
proportions, site-specific information and professional judgment were used in a weight of
evidence process to ultimately determine whether treating a chemical as exceeding background
was justified.
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FIGURE E-1

FLOW CHART FOR SELECTING METHODS FOR CALCULATING EPCS
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FIGURE E-2
EXAMPLES OF PLOTS AND GOODNESS-OF-FIT TESTS USED TO DETERMINE IF

CHEMICALS FOLLOW A NORMAL, LOGNORMAL, OR GAMMA DISTRIBUTION
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FIGURE E-3

METHODS RECOMMENDED BY EPA FOR ESTIMATING EPCS WHEN THE DF IS
AT LEAST 85 PERCENT
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and Frequency Histograms for Each Potential Fit
(see Figure E-2 for Examples of Plots)

Calculate Summary Statistics, Including Measures
of Skewness, for Each Chemical

After Determining the Best-Fit Distribution for Each Chemical,
Proceed as Indicated Below to Select the Optimal

Method to Calculate the EPC

Always Use

( Normal ) "--_ Student'st
Statistic

Gamma ) Proceed to Table E-1

Lognormal ) Proceed to Table E-2

Nonparametric) _ Proceed to Table E-3

Notes:

DF Detection frequency
EPA U.S. Environmental Protection Agency

EPC Exposure point concentration



FIGURE E-4
FLOWCHART ILLUSTRATING CALCULATION OF THE EPC WHEN DETECTION

FREQUENCIES ARE LESS THAN 85 PERCENT

_n'NN YES

Frequency l
> 50%? NO

NO I Estimate Best-Fit for Distribution 1

Using Probability Plots and
Distribution Goodness-of-Fit Tests

Cannot
be Reliably

Determined I Use Monte Carlo Simulation to 1

• " Estimate the Mean, Standard Deviation,
and an Upper-Bound Estimate of the UCLgs

Following the "Bounding"Approach
Described in EPA (2002).

I Calculations of the UCL95 are Based

.... on the Underlying Distribution, as Follows: 1

Approximately Approximately |

Lognormal Normal
Chebyshev Chebyshev

(nonparametric) (MVUE) Student's t

Notes:

EPA U.S. EnvironmentalProtectionAgency
EPC Exposure point concentration
s Sample standard deviation
UCL95 The one-sided upper 95 percent confidence limit of the mean
MVUE Minimum variance unbiased estimate

EPA. 2002. "Calculating Exposure Point Concentrations at Hazardous Waste Sites." OSWER 9285.6-10. Office of Emergency
and Remedial Response. Washington, D.C. December.



FIGURE E-5
, ...... FLOWCHART SHOWING THE BACKGROUND SCREENING PROCESS FOR

METALS IN SOIL AND GROUNDWATER

NO Compare Concentrations at Site with

Ambient Population Using the
WRS test or WRS(G) test (for multiple

detection limits)
Perform the Test of

Proportions and the Median Site
H0:] Concentration < AmbientQuantile Test

IMedian Site
HA: Concentration > Ambient

_ (1)

Compare DF at Site with Ambient
Population Using Test of Proportions

(Fisher Exact Test)
NO YES

H0:I DFsite < DFambien t I Exceed

HA: DFsite > DFambien t

_. (2) .,

_NxDF Exceed YES

Compare Right-Hand Tails
. .... of Site and Ambient Populations NO

Using the Quantile Test Concentration YES
Exceed

i Site

HO: Concentration(s) < Ambient

Site
HA: Concentration(s) > Ambient

_. (2) NO _-_
NOT

EXCEED
AMBIENT

Notes:

(1) When either the siteor ambient populationcontains fewer than 10 measurements, a randomization test of the medians
is substituted

(2) Boththe test of proportions and quantile test are performed in the following cases: (1) Hois not rejected under the
WRS, WRS(G), or randomization tests, and (2) the sample DF is less than 60 percent. Independent conclusions are
drawn from these tests, and chemicals can be identified as exceeding background based on either test.

DF Detection frequency
H0 Null hypothesis
HA Alternative hypothesis
WRS Wilcoxon rank sum test

WRS(G) Gehan-Wilcoxon rank sum test
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TABLEE-l" EPA RECOMMENDATIONSFOR CALCULATING A UCL FORGAMMA
DISTRIBUTIONS

_ Appendix E, OU-2B Remedial Investigation Report, Sites 3, 4, 11, and 21, Alameda Point, Alameda,
California

/_ Sample Size (n) Recommended Method

/_ ->0.50 All n UCL95,Approximate Gamma

0.10 < /_ < 0.50 All n UCL95,Adjusted Gamma

/_ < 0.10 n < 15 UCLg9,Chebyshev (nonparametric)

/( < 0.10 n > 15 UCL97.5,Chebyshev (nonparametric)

Notes:

Maximumlikelihoodestimatorfor theshapeparameterof a gammadistribution
EPA U.S.EnvironmentalProtectionAgency
UCL One-sided upper confidence limit of the mean



TABLEE-2: EPA RECOMMENDATIONSFORCALCULATING A UCL FOR
LOGNORMAL DISTRIBUTIONS

.... Appendix E, OU-2B Remedial Investigation Report, Sites 3, 4, 11, and 21, Alameda Point, Alameda,
California

_- Sample Size (n) Recommended Method

o"< 0.50 All n UCL95,Student's t

0.50 -<o- < 1.0 All n UCL95,Land's(H-Statistic)

1.0 < o- < 1.5 n < 25 UCL95,MVUE Chebyshev

n ->25 UCL95,Land's(H-Statistic)

1.5 -<o- < 2.0 n < 20 UCL99,MVUE Chebyshev

20 - n < 50 UCL95,MVUE Chebyshev

n ->50 UCL95,Land's (H-Statistic)

2.0 -<o"< 2.5 n < 20 UCLoo,MVUE Chebyshev

20 -<n < 50 UCL9z5,MVUE Chebyshev

50 _ n < 70 UCL95,MVUE Chebyshev

n ->70 UCLo5,Land's(H-Statistic)

2.5 -<o"< 3.0 n < 30 Largerof UCL99,MVUE Chebyshev,and
UCLoo,Chebyshev(nonparametric)

30 _ n < 70 UCL975,MVUE Chebyshev

70 -<n < 100 UCL95,MVUE Chebyshev

n ->100 UCL95,Land's(H-Statistic)

3.0 -<o"< 3.5 n < 15 Hall'sBootstrap(or UCL99,MVUE Chebyshev)

15 < n < 50 Largerof UCL99,MVUE Chebyshev,
and UCL99,Chebyshev(nonparametric)

50 -<n < 100 UCL97.5,MVUE Chebyshev

100 -<n < 150 UCLg_,MVUE Chebyshev

n _ 150 UCL9_,Land's(H-Statistic)

o"> 3.5 All n Use nonparametricmethods

Notes:

O" Standarddeviationof thenaturallogarithmsof the data
EPA U.S.EnvironmentalProtectionAgency
MVUE Minimumvarianceunbiasedestimator
UCL One-sideupperconfidencelimitof themean



TABLEE-3: EPA RECOMMENDATIONSFOR CALCULATING A UCL FOR
NONPARAMETRICDISTRIBUTIONS
AppendixE, OU-2B RemedialInvestigationReport,Sites3, 4, 11, and21, AlamedaPoint,Alameda,
California

_- Sample Size (n) Recommended Method

o- - 0.50 All n UCL95,Student'st

0.50 < o" < 1.0 All n UCL95,Chebyshev (nonparametric)

1.0 < o" < 2.0 n < 50 UCL99,Chebyshev (nonparametric)

n > 50 UCL97._,Chebyshev (nonparametric)

2.0 < o" < 3.0 n < 10 Hall's Bootstrap (or UCLg9,Chebyshev [nonparametric])

n > 10 UCLg9,Chebyshev (nonparametric)

3.0 < o" < 3.5 n < 30 Hall's Bootstrap (or UCLg9,Chebyshev [nonparametric])

n > 30 UCL99,Chebyshev (nonparametric)

o" > 3.5 n < 100 Hall's Bootstrap (or UCL99,Chebyshev [nonparametric])

n > 100 UCL99,Chebyshev (nonparametric)

Notes:

o" Standarddeviationof thenaturallogarithmsof thedata
EPA U.S.EnvironmentalProtectionAgency
UCL One-sideupperconfidencelimitof the mean



TABLEE-4: SUMMARYSTATISTICSFORPINK SOILDATASET
Appendix E, OU-2B Remedial InvestigationReportfor Sites 3, 4, 11, and 21, AlamedaPoint,Alameda, California

SUMMARYSTATISTICS
I

I Sample Size Detection [ Censored Data Detected Data Detected &Censored Data
I

Analyte Frequency
Group Chemical Distributiona Detected Total (Percent) Min Max Min Max Medianb Q95b Meanc SDc CV UCLgsd
Total IAluminum Lognormal 55 55 100 N/A N/A 1,760.00 22,600.00 5,230.00 13,960.00 5,799.87 374.73 0.06 6,521.20

Metals Antimony Not Tested 18 55 33 0.46 11.00 0.70 8.60 2.60 9.50 2.77 0.66 0.24 3.82
Arsenic Unknown[b] 45 55 82 0.59 10.00 0.44 15.60 1.70 9.14 2.58 0.38 0.15 4.21
Barium Lognormal 55 55 100 N/A N/A 6.91 156.00 32.50 93.68 41.33 3.15 0.08 47.55
Beryllium Unknown[a] 28 55 51 0.15 1.00 0.25 1.47 0.58 1.27 0.50 0.37 0.75 0.61
Cadmium Not Tested 11 55 20 0.08 1.19 0.10 3.19 0.33 1.72 0.36 0.09 0.24 0.71
Calcium Unknown[b] 55 55 100 N/A N/A 816.00 66,600.00 2,400.00 16,800.00 3,805.34 419.95 0.11 4,704.82
Chromium Lognormal 55 55 100 N/A N/A 15.60 66.70 29.20 54.84 30.31 1.23 0.04 32.56
Cobalt Unknown[b] 48 55 87 3.96 5.70 3.02 49.70 4.70 14.30 5.68 0.45 0.08 6.58
Copper Unknown[b] 52 55 95 8.80 10.20 3.12 49.10 6.91 39.14 8.95 0.77 0.09 10.51
Iron Unknown[b] 55 55 100 N/A N/A 4,500.00 27,900.00 8,590.00 22,280.00 10,108.88 555.72 0.05 11,154.70
Lead Unknown[b] 51 55 93 1.90 3.00 0.47 165.00 3.20 37.66 7.05 1.20 0.17 9.98
Magnesium Unknown[b] 55 55 100 N/A N/A 1,290.00 8,800.00 2,320.00 7,304.00 2,859.91 166.36 0.06 3,175.36
Manganese Unknown[b] 55 55 100 N/A N/A 55.50 748.00 108.00 383.00 145.19 11.12 0.08 167.20
Mercury Not Tested 7 54 13 j 0.05 0.27 0.06 2.71 0.10 0.52 0.11 0.02 0.23 0.36
Molybdenum Not Tested 0 16 0 2.80 5.20 N/A N/A 3.10 5.20 N/A N/A N/A N/A
Nickel Unknown[b] 55 55 100 N/A N/A 11.50 80.40 24.30 55.72 27.22 1.25 0.05 29.53
Potassium Lognormal 55 55 100 N/A N/A 209.00 2,480.00 691.00 1,232.00 740.63 42.05 0.06 820.09
Selenium Not Tested 0 55 0 0.18 10.00 N/A N/A 0.42 1.78 N/A N/A N/A N/A
Silver Not Tested 11 55 20 0.18 5.20 0.32 5.64 0.54 2.22 0.53 0.12 0.22 1.12
Sodium Lognormal 54 55 98 520.00 520.00 62.60 1,580.00 325.00 1,230.00 411.81 40.19 0.10 495.34
Thallium Not Tested 0 55 0 0.11 10.00 N/A N/A 0.30 0.50 N/A N/A N/A N/A
Titanium Not Tested 1 1 100 N/A N/A 518.00 518.00 518.00 518.00 N/A N/A N/A N/A
Vanadium Unknown[b] 55 55 100 N/A N/A 10.50 55.30 21.00 47.34 22.52 1.07 0.05 24.50
Zinc Unknown[b] 54 55 98 18.00 18.00 9.98 191.00 i 20.60 67.48 25.66 1.85 0.07 29.27

Notes: Concentrationunitsareinmilligram(s)perkilogram.
Forsampleswithlessthan15percentcensoreddata,onehalfthereportinglimitis substitutedforeachnon-detectmeasurementinallcalculations.
Forhigherfrequenciesofcensoreddata,all calculationswereperformedusingstochasticmodeling,followingthe"bounding"approachfromEPA(2002),asdescribedbelowundernotescandd.
Nocalculationsofthemean,SD,CV,orUCL95areperformedforsamplesizeslessthan3ordetectionfrequenciesofzero.

a Forallcaseswithat least5detectedsamplesanda detectionfrequencygreaterthanorequalto50percent,testedusingtheShapiro-WilkWtest(alphaequalto0.05).
Distributionsconfirmedasnormalor Iognormalarelistedas"Normal"or"Lognormal."Forcaseswheredistributiontestingwasnotconducted,thedistributionis listedas"NotTested."
ForcasesinwhichdistributionscouldnotbeconfirmedusingtheShipiro-WilkWtest,distributionswereestimatedusingprobabilityplots,boxplots,andfrequencyhistograms.
Distributionsestimatedto benormalor IognormalarelistedasUnknown[a]orUnknown[b],respectively.

b Estimatedforallsamplesusinga nonparametricapproach,basedonrankorderingofthedata(reportedvaluesusedforallcensoreddata).
c Forallsampleswithat leastonedetection,calculatedusingdistribution*dependentformulae.

Forconfirmedorestimatednormaldistributionswithfewerthan15percentcensoreddata,calculatedusingequations4.3(mean)and4.4(standarddeviation)inGilbert(1987).
ForconfirmedorestimatedIognormaldistributionswithfewerthan15percentcensoreddata,thesearetheminimumvarianceunbiased(MVU)estimators,following
equations13.3(mean)and13.5(standarddeviation)in Gilbert(1987).
Allothercalculationsusethemedianvaluesgeneratedfrom2,000iterationsofa MonteCarlomodel,followingthe"bounding"approachdescribedinEPA(2002)[seeconceptualmodelinFigureE-5
andtextin methodssectionformoredetails].

d Forconfirmedorestimatednormaldistributionswithfewerthan15percentcensoreddata,calculatedusingequation11.6inGilbert(1987).
ForconfirmedorestimatedIognorma]distributionswithfewerthan15percentcensoreddata,calculatedusingLand'smethod(EPA1992,Gilbert1987).
Calculationsforall caseswithgreaterthan15percentcensoreddatausethe95thpercentilegeneratedfrom2,000iterationsofa MonteCarlomodel,followingthe"bounding"approach
describedin EPA(2002)[seeconceptualmodelinFigureE-5andtextinmethodssectionformoredetails].CalculationsarebasedoneithernormalorIognormal(nonparametricChebyshevinequality)
modelequations.
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TABLE E-4: SUMMARYSTATISTICSFORPINK SOIL DATASET
Appendix E, OU-2B Remedial Investigation Report for Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Notes(Continued):

CV Coefficientof variation (SD/mean)
Min Minimumconcentration reported

Max Maximum concentrationreported

N/A Not applicable

Q95 95th percentile (quantile)
SD Standard deviation

UCL_5 The one-sided95 percent upper confidence limitof themean

Unknown[a] Distributionassumedto be normalbased on examinationof probabilityplots and outlierbox plots

Unknown[b] Distributionassumedto be Iognormalbased onexamination of probabilityplots and outlierbox plots

References:

Gilbert, R. O. 1987. Statistical Methodsfor EnvironmentalPollutionMonitoring. John Wiley & Sons, Inc., New York, NY.

U.S. Environmental ProtectionAgency (EPA). 1992. "SupplementalGuidance to RAGS: CalculatingtheConcentrationTerm". IntermittentBulletin,Volume 1, Number1. Publication9285.7-081.

EPA. 2002. "CalculatingExposurePoint Concentrationsat HazardousWaste Sites." OSWER9285.6-10. Washington,D.C. December.
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TABLE E-5: SUMMARYSTATISTICSFORBLUESOIL DATASET
Appendix E, OU-2B Remedial InvestigationReportfor Sites3, 4, 11, and 21, AlamedaPoint,Alameda,California

I SUMMARYSTATISTICS

Sample Size i Detection Censored Data Detected Data Detected & CensoredData

/

Analyte / FrequencyGroup Chemical Distributiona ' Detected Total (Percent) Min Max Min Max Medianb Q95b Meanc SD¢ CV UCLesd
Total Aluminum Unknown[b] 88 88 100 N/A N/A 2,880.00 26,800.00 4,965.00 16,000.00 6,417.49 352.02 0.05 7,073.70

Metals Antimony Not Tested 2 88 2 0.46 9.20 0.89 1.00 2.40 7.71 2.16 0.39 0.18 2.90
Arsen c Not Tested 33 88 38 0.61 13.00 0.74 23.00 2.90 16.55 4.59 0.95 0.21 6.39

Barium Unknown[b] 85 88 97 24.00 25.00 0.30 198.00 38.75 114.60 53.01 5.04 0.10 63.26
Bery um Not Tested 25 88 28 0.20 1.30 0.09 0.77 0.30 1.20 0.37 0.06 0.15 0.49
Cadmium Not Tested 29 88 33 0.06 1.30 0.10 0.82 0.30 1.20 0.40 0.08 0.19 0.49
Calcium Unknown[b] 88 88 100 N/A N/A 1;360.00 19,200.00 2,600.00 14,165.00 3,683.74 267.39 0.07 4,201.93
Chromium Unknown[b] 88 88 100 N/A N/A 11.40 81.70 29.50 64.26 33.50 1.25 0.04 35.74
Cobalt Lognormal 66 88 75 3.94 6.80 1.90 14.00 5.35 12.04 5.37 0.45 0.08 6.45
Copper Unknown[b] 83 88 94 5.80 6.30 4.20 89.40 9.70 40.35 13.12 1.07 0.08 15.23
Iron Unknown[b] 88 88 100 N/A N/A 760.00 26,900.00 8,140.00 20,995.00 10,072.09 548.13 0.05 11,092.99
Lead Not Tested 27 88 31 1.40 6.80 1.30 41.00 5.90 13.01 5.31 0.88 0.17 7.54
Magnesium Unknown[b] 88 88 100 N/A N/A 1,510.00 42,400.00 2,240.00 6,503.00 2,867.67 154.94 0.05 3,156.01
Manganese Unknown[b] 88 88 100 N/A N/A 50.00 1,060.00 108.50 340.75 143.63 8.45 0.06 159.52

Mercury Not Tested 0 22 0 0.07 0.18 N/A N/A 0.17 0.18 N/A N/A N/A N/AMolybdenum Not Tested 0 85 0.31 6.50 N/A N/A 1.40 6.20 N/A N/A N/A N/A

Nickel Unknown[b] 88 88 100 N/A N/A 11.60 88.50 23.80 64.13 29.17 1.35 0.05 31.64
Potassium Unknown[b] 87 88 99 610.00 610.00 310.00 6,382.00 769.50 2,310.00 902.98 50.21 0.06 996.73
_elenium Not Tested 1 88 1 0.43 13.00 5.70 5.70 5.00 12.00 4.05 0.97 0.24 4.67

Silver Not Tested 2 88 _ 0.18 6.50 0.44 0.61 0.70 6.20 1.07 0.27 0.25 1.88

Sodium Unknown[b] 68 88 I 77 288.00 650.00 88.10 3,510.00 340.00 1,544.50 422.62 47,51 0.11 718.20Thallium Not Tested 1 88 0.36 13.00 5.30 5.30 3.10 12.00 3.20 0.83 0.26 4.16

Titanium Lognormal 66 66 100 N/A N/A 223.00 1,020.00 372.50 701.20 407.10 16.33 0.04 436.76
Vanadium Unknown[b] 88 88 100 N/A N/A 12.80 62.30 20.00 41.78 22.23 0.81 0.04 23.68
Zinc Unknown[b] 88 88 100 N/A N/A 14.00 84.00 24.85 65.38 28.55 1.30 0.05 30.93

Notes: Concentrationunitsarein milligram(s)perkilogram.
Forsampleswithlessthan15percentcensoreddata,onehalfthereportinglimitis substitutedforeachnon-detectmeasurementinall calculations.
Forhigherfrequenciesof censoreddata,allcalculationswereperformedusingstochasticmodeling,followingthe"bounding"approachfromEPA(2002),asdescribedbelowundernotescandd.
Nocalculationsofthemean,SD,CV,orUCL95areperformedforsamplesizeslessthan3ordetectionfrequenciesofzero.

a Forallcaseswithat least5detectedsamplesanda detectionfrequencygreaterthanorequalto50percent,testedusingtheShapiro-WilkWtest(alphaequalto0.05).
Distributionsconfirmedasnormalor Iognormalarelistedas"Normal"or"Lognormal."Forcaseswheredistributiontestingwasnotconducted,thedistributionis listedas"NotTested."
ForcasesinwhichdistributionscouldnotbeconfirmedusingtheShipiro-WilkWtest,distributionswereestimatedusingprobabilityplots,boxplots,andfrequencyhistograms.
Distributionsestimatedto benormalor IognormalarelistedasUnknown[a]orUnknown[b],respectively.

b Estimatedforallsamplesusinga nonparametricapproach,basedonrankorderingofthedata(reportedvaluesusedforallcensoreddata).
c Forall sampleswithat leastonedetection,calculatedusingdistribution-dependentformulae.

Forconfirmedorestimatednormaldistributionswithfewerthan15percentcensoreddata,calculatedusingequations4.3(mean)and4.4(standarddeviation)inGilbert(1987).
ForconfirmedorestimatedIognormaldistributionswithfewerthan15percentcensoreddata,thesearetheminimumvarianceunbiased(MVU)estimators,following
equations13.3(mean)and13.5(standarddeviation)inGilbert(1987).
Allothercalculationsusethemedianvaluesgeneratedfrom2,000iterationsofa MonteCarlomodel,followingthe"bounding"approachdescribedinEPA(2002)[seeconceptualmodelin FigureE-5.
andtextin methodssectionformoredetails].

d Forconfirmedorestimatednormaldistributionswithfewerthan15percentcensoreddata,calculatedusingequation11.6inGilbert(1987).
ForconfirmedorestimatedIognormaldistributionswithfewerthan15percentcensoreddata,calculatedusingLand'smethod(EPA1992.Gilbert1987).
Calculationsforall caseswithgreaterthan15percentcensoreddatausethe95thpercentilegeneratedfrom2,000iterationsofa MonteCarlomodel,followingthe"bounding"approach
describedin EPA(2002)[seeconceptualmodelinFigureE-5andtextinmethodssectionformoredetails].CalculationsarebasedoneithernormalorIognormal(nonparametricChebyshevinequality)modelequations.
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TABLE E-5: SUMMARYSTATISTICSFORBLUESOILDATASET
Appendix E, OU-2B Remedial Investigation Report for Sites 3, 4, 11, and 21, Alameda Point, Alameda, California
Notes(Continued):

CV Coefficient of variation (SD/mean)

Min Minimumconcentration reported
Max Maximumconcentrationreported

N/A Notapplicable

Q95 95th percentile (quantile)
SD Standarddeviation

UC_ Theone-sided 95 percent upper confidencelimit of the mean

Unknown[a] Distributionassumedto be normalbased on examinationof probabilityplotsand outlierbox plots

Unknown[b] Distribution assumedto be Iognermalbasedon examinationof probabilityplots and outlier box plots

References:

Gilbert, R. O. 1987. StatisticalMethods for EnvironmentalPollution MonitoringJohnWiley & Sons, Inc., New York, NY.
U.S. EnvironmentalProtectionAgency (EPA). 1992. "SupplementalGuidanceto RAGS:Calculatingthe ConcentrationTerm". IntermittentBul[etin,Volume 1, Number1. Publication9285.7-081.

EPA. 2002. "Calculating ExposurePoint Concentrationsat HazardousWaste Sites." OSWER9285.6-10. Washington,D.C. December.
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TABLE E-6: SUMMARY STATISTICS FOR THE BACKGROUND GROUNDWATER DATA SET
AppendixE, OU-2BRI ReportforSites3, 4, 11,and21, NamedaPoint,Alameda,California

SUMMARYSTATISTICS

Analyte Chemical Distributiona SampleSize Detection CensoredData DetectedData Detected& CensoredData

Group Frequency I I I I I IDetected Total (Percent) Min Max Min Max Medianb Q95b Mean° SD° CV UCLg5d
Aluminum Not Tested 56 194 29 0.0081I 0.2860 0.0030 4.5300 0.0408 1.0700 0.1931 0.6620 3.43 0.4018
Antimony NotTested 13 194 7 0.0007 0.0440 0.0019 0.0478 0.0065 0.0375 0.0083 0.0099 1.19 0.0123
Arsenic Loonormal 107 198 54 0.0010 0.1000 0.0014 0.0407 0.0053 0.0207 0.0081 0.0010 0.13! 0.0158
Barium Unknown[b] 161 194 83 0.0043 0.3400 0.0023 1.2600 0.0425 0.5695 0.1347 0.0304 0.23 0.3298
Beryllium Not Tested 18 194 9 0.0001 0.0037 0.0009 0.0030 0.0010 0.0025 0.0007 0.0007 1.02 0.0009
Cadmium NotTested 22 194 11 0,0002 0.0080 0.0002 0.0034 0.0006 0.0039 0.0009 0.0010 1.21 0.0013
Calcium Unknown[b] 194 196 98 0.8980 1.3700 0.6200 513.0000 21.3000 156.9500 57.3059 11.1866 0.20 76.7281
Chromium NotTested 33 194 17 0.0002 0.0320 0.0006 0.0828 0.0023 0.0125 0.0031 0.0073 2.31 0.0056
Chromium(VI) NotTested 1 7 14 0.0100 0.1000 0.0040 0.0040 0.0100 0.1000 0.0177 0.0266 1.51 0.0917
Cobalt Not Tested 12 194 6 0.0003 0.0172 0.0008 0.0105 0.0061 0.0172 0.0039 0.0038 0.99 0.0055
Copper Not Tested 60 194 31 0.0004 0.0697 0.0018 0.0273 0.0059 0.0242 0.0060 0.0070 1.17 0.0087
Iron Unknown[b] 130 198 6e 0.0048 0.3630 0.0072 24.4000 0.1305 6.5855 2.0403 1.1817 0.58 9.3908Dissolved Lead Not Tested 17 195 £ 0.0005 0.0200 0.0012 0.0284 0.0013 0.0067 0.0013 0.0027 2.05 0.0024Metals
Magnesium Unknown[b] 198 198 10(: N/A N/A 0.5490 1,070.0000 15.1500 356.0000 67.9087 18.6714 0.27 98.151_
Manganese Unknown[b] 187 198 94 0.0008 0.0123 0.0011 2.4800 0.1315 t.7410 0.8066 0.3563 0.44 1.373(_
Mercury NotTested 4 198 ,_ 0.0001 0.0003 0.0002 0.0006 0.0002 0.0002 0.0001 0.0001 0.73 0.0001
Molybdenum NotTested 12 119 1(: 0.0003 0.0254 0.0005 0.0194 0.0096 0.0127 0.0045 0.0036 0.80 0.006z
Nickel NotTested 23 198 1; 0.0013 0.0491 0.0007 0.1510: 0.0113 0.0210 0.0076 0.0151 1.98 0.0127
Potassium Loqnormal 193 198 97 0.7630 2.3400 1.2000 505.0000 15.0000 147.1500 33.4114 4.4458 0.13 41.7490
Selenium NotTested 1 193 1 0.0008 0.0540 0.0025 0.0025 0.0024 0.0084 0.0015 0.0024 1.55 0.0029
Silver NotTested 4 188 2 0.0002 0.0054 0.0002 0.0048 0.0020 0.0049 0.0014 0.0013 0.98 0.0019
Sodium Unknown[b] 198 198 100 N/A N/A 4.6000 8,160.0000 140.5000 3,714.0000 660.4794 146.4784 0.22 907.9395
Thallium Not Tested 3 193 2 0.0009 0.0760 0.0036 0.0052 0.0027 0.0138 0.0021 0.0037 1.77 0.0041
Vanadium Not Tested 72 198 36 0.0003 0.0195 0.0020 0.0508 0.0070 0.0263 0.0073 0.0092 1.25 0.0103
Zinc Not Tested 65 198 33 0.0005 0.0818 0.0028 46.8000 0.0078 0.0364 0.2470 3.3253 13.46 1.2774

Notes:
Concentrationunitsare in milligram(s)per liter.
Forsampleswith lessthan 15 percentcensoreddata,one halfthe reportinglimitis substitutedforeachnon-detectmeasurementin allcalculations.
Forhigherfrequenciesof censoreddata,all calculationswere performedusingstochasticmodeling,followingthe "bounding"approachfrom EPA (2002),as describedbelowundernotesc and d.
No calculationsof the mean,SD, CV,or UCL95areperformedfor samplesizes lessthan3 ordetectionfrequenciesof zero.

a Forall caseswith at least 5 detectedsamplesand a detectionfrequencygreaterthan orequal to 50 percent,testedusingtheShapiro-WilkW test(alphaequalto 0.05).
Distributionsconfirmedas normalor lognormalare listedas "Normal"or "LognormaL"Forcaseswheredistdbutiontestingwas not conducted,the distributionis listedas "NotTested."
Forcasesin which distributionscould not be confirmedusingthe Shipiro-WilkW test,distributionswereestimatedusingprobabilityplots, boxplots,andfrequencyhistograms.
Distributionsestimatedto be normalor Iognormalare listedasUnknown[a]or Unknown[b],respectively.

b Estimatedforall samplesusinga nonparametricapproach,basedon rankorderingof the data(reportedvaluesusedfor all censoreddata).
c For all sampleswithat least onedetection,calculatedusingdistribution-dependentformulae.

For confirmedor estimatednormaldistributionswithfewer than 15percentcensoreddataandfor distributionslistedas"NotTested",calculatedusingequations4.3 (mean)and 4.4 (standarddeviation)in Gilbert,
For confirmedor estimatedlognormaldistributionstheseare the MVUestimators,followingequations13.3(mean)and 13.5(standarddeviation)in Gilbert(1987).
For sampleswithgreater than 15 percentcensoreddatatheseare the medianvaluesgeneratedfrom 2,000iterationsof a MonteCarlo model,followingthe "bounding"approachdescribedin EPA (2002)

[seeconceptualmodelin FigureE-5 and text in methodssection formore details].
d For confirmedor estimatednormaldistributions,calculatedusingequation11.6in Gilbert(1987).

Forconfirmedor estimatedIognormaldistributionswith no morethan 15 percentcensoreddata,calculatedusingLand'smethod(EPA1992,Gilbert1987).
Forconfirmedor estimated[ognormaldistributionswithgreaterthan 15 percentcensoreddata,calculatedusingthe MVUEChebyshevmethod(EPA2002).
Forsampleswith greaterthan 15 percentcensoreddataand distributionslistedas "NotTested",calculatedusingthe nonparametricChebyshevmethod.
Calculationsforall caseswith greaterthan 15 percentcensoreddata usethe 95th percentilegeneratedfrom 2,000iterationsofa MonteCarlomodel,followingthe "bounding"approach
describedinEPA (2002) [seeconceptualmodelin FigureE-5and text in methodssectionfor moredetails].

CV Coefficientof variation(SD/mean)
Min Minimumconcentrationreported
Max Maximumconcentrationreported
MVU Minimumvarianceunbiased
MVUE Minimumvarianceunbiasedestimator
N/A Not applicable
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TABLE E-6: SUMMARY STATISTICS FOR THE BACKGROUND GROUNDWATER DATA SET
AppendixE, OU-2BRI Reportfor Sites3, 4, 11, and21, AlamedaPoint, Alameda,Califomia

Notes(Continued):
Q95 95thpercentile(quantile)
SD Standarddeviation
UCL_ The one-sided95 percentupperconfidencelimitof the mean
Unknown[a]Distributionassumedto be normalbasedon examinationof probabilityplotsandoutlierboxplots
Unknown[b]Distributionassumedto be Iognormalbasedon examinationof probabilityplotsand outlierbox plots
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TABLE E-7: SOIL BACKGROUND COMPARISON
AppendixE,OU-2BRemedialInvestigationReport,Sites3, 4, 11,and21,AlamedaPoint,Alameda,California

OU-2BSite3 Soil(0-8feetbgs) I AlamedaAmbient(Pink)
SampleSize Detection SampleSize Detection 1stTier StatisticalTesta QuantileTest Site> Ambient?

Chemical Detected Total Frequency Detected Total Frequency Test Probb Conclusion(Tier2)¢ (YESorNO)
Aluminum 45 45 100 55 55 100 WRS 0.001 N/A YES
Antimony 3 49 6 18 55 33 TP 1.000 (2) NO
Arsenic 26 45 58 45 55 82 TP 0.063 (2) NO
Barium 44 45 98 55 55 100 WRS 0.009 N/A YES
Beryllium 16 49 33 28 55 51 TP 0.957 (2) NO
Cadmium 10 49 20 11 55 20 TP 0.780 (2) NO
Calcium 45 45 100 55 55 100 WRS 0.071 Site < Ambient NO
Chromium 44 49 90 55 55 100 WRS(G) 0.182 Site < Ambient NO
Cobalt 39 45 87 48 55 87 WRS(G) 0.001 N/A YES
Copper 41 49 84 52 55 95 WRS(G) <0.001 N/A YES
Iron 45 45 100 55 55 100 WRS <0.001 N/A YES
Lead 86 99 87 51 55 93 WRS(G) <0.001 N/A YES
Magnesium 45 45 100 55 55 100 WRS 0.001 N/A YES
Manganese 45 45 100 55 55 100 WRS 0.003 N/A YES
Mercury 13 40 32 7 54 13 TP 0.065 (2) NO
Nickel 47 49 96 55 55 100 WRS(G) 0.066 Site< Ambient NO
Potassium 45 45 100 55 55 100 WRS 0.004 N/A YES
Silver 3 49 6 11 55 20 TP 1.000 (2) NO
Sodium 32 45 71 54 55 98 WRS(G) 0.622 Site > Ambient YES
Thallium 8 45 18 0 55 0 TP 1.000 (2) NO
Titanium 9 9 100 1 1 100 (3) (3) (3) (3)
Vanadium 45 45 100 55 55 100 WRS 0.002 N/A YES
Zinc 46 49 94 54 55 98 WRS I <0.001 N/A YES

Notes:

a TP= test of proportions (implemented using the Fisher exact test)
WRS= Wilcoxon rank sum test

WRS(G)= Gehan-Wilcoxon test

H0 is that site _<ambient

b Calculated significance level for individual statistical tests. Reject _ if Prob < 0.05.

c Conducted in cases where the WRS/WRS(G) test cannot be performed, or when I-clis not rejected by these tests
> Greater than

< Less than or equal to

bgs Below ground surface

H0 Null hypothesis

N/A Not applicable, H0was rejected based on either the WRS or WRS(G) test.
1 The conclusion that the site exceeds ambient is based only on the comparison ofdetection frequencies, rather than the

magnitude of chemical concentrations.

2 The quantile test could not be run because at least one of the largest r measurements was a censored value.
3 No Statistial tests were conducted because the ambient data set only had one measurement
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TABLE E-8: SOIL BACKGROUND COMPARISON
AppendixE,OU-2BRemedialInvestigationReport,Sites3,4, 11,and21,AlamedaPoint,Alameda,California

OU-2BSite4 Soil(0-8feetbgs) AlamedaAmbient(Blue) I
SampleSize Detection SampleSize Detection 1stTierStatisticalTesta QuantileTest Site>Ambient?

Chemical Detected Total Frequency Detected Total Frequency Test Probh Conclusion(Tier2)c (YESorNO)
Aluminum 123 124 99 88 88 100 WRS 0.223 Site < Ambient NO
Antimony 20 148 14 2 88 2 TP 0.627 (2) NO
Arsenic 83 127 65 33 88 38 TP 0.942 Site < Ambient NO
Barium 120 124 97 85 88 97 WRS(G) 0.002 N/A YES
Beryllium 43 151 28 25 88 28 TP 0.157 (2) NO
Cadmium 59 166 36 29 88 33 TP <0.001 (2) YES (1)
Calcium 123 124 99 88 88 100 WRS <0=001 N/A YES
Chromium 140 168 83 88 88 100 WRS(G) 0.201 Site > Ambient YES
Cobalt 105 125 84 66 88 75 WRS(G) 0_181 Site < Ambient NO
Copper 126 156 81 83 88 94 WRS(G) <0.001 N/A YES
Iron 123 124 99 88 88 100 WRS 0.054 Site < Ambient NO
Lead 119 164 73 27 88 31 TP <0_001 Site > Ambient YES
Magnesium 123 124 99 88 88 100 WRS 0.179 Site<Ambient NO
Manganese 123 124 99 88 88 100 WRS 0.001 N/A YES
Mercury 29 123 24 0 22 0 TP 0.217 (2) NO
Molybdenum 7 105 7 0 85 0 TP 1.000 (2) NO
Nickel 152 155 98 88 88 100 WRS(G) <0.001 N/A YES
Potassium 112 124 90 87 88 99 WRS(G) 0.817 Site < Ambient NO
Selenium 15 124 12 1 88 1 TP 1.000 (2) NO
Silver 36 156 23 2 88 2 TP 0.010 (2) YES (1)
Sodium 97 124 78 68 88 77 WRS(G) 0.786 Site < Ambient NO
Thallium 8 111 7 1 88 1 TP 1.000 (2) NO
Titanium 27 27 100 66 66 100 WRS 0.653 Site < Ambient NO
Vanadium 118 124 95 88 88 100 WRS(G) 0.057 Site < Ambient NO
Zinc 141 150 94 88 88 100 WRS(G) <0.001 N/A I YES

Notes:

a TP= test of proportions (implemented using the Fisherexact test)
WRS= Wilcoxon rank sum test

WRS(G)= Gehan-Wilcoxen test

He is that site < ambient

b Calculated significance levelfor individualstatistical tests. Reject Heif Prob < 0.05.

c Conducted in caseswhere the WRS/WRS(G) test cannot be performed,or when Heis not rejected by these tests

> Greater than

< Less than or equal to

bgs Below ground surface

He Null hypothesis

N/A Not applicable, He was rejected basedon either the WRS or WRS(G) test.
1 The conclusion that the site exceedsambient is basedonly on the comparison of detectionfrequencies, rather than the

magnitude of chemical concentrations.

2 The quantiletest could not be run because at least one of the largest r measurementswas a censored value.
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TABLE E-9: SOIL BACKGROUNDCOMPARISON
Appendix E, OU-2B Remedial Investigation Report, Sites 3, 4, 11, and 21, Alameda Point,Alameda, California

OU-2BSite 3 Soil (0-8 feet bgs) Alameda Ambient (Pink)

Sample Size Detection Sample Size Detection 1st Tier Statistical Testa Quantile Test Site > Ambient?

Chemical Detected Total Frequency Detected Total Frequency Test Probb Conclusion (Tier 2)c (YES or NO)
Aluminum 79 80 99 55 55 100 WRS 0.061 Site _<Ambient NO

Antimony 9 86 10 18 55 33 TP 1.000 (2) NO
Arsenic 74 80 92 45 55 82 WRS(G) 0.323 (2) NO
Barium 79 80 99 55 55 100 WRS 0.880 Site _<Ambient NO

Beryllium 50 86 58 28 55 51 TP 0.263 (2) NO
Cadmium 11 86 13 11 55 20 TP 0.734 (2) NO
Calcium 79 80 99 55 55 100 WRS 0.039 N/A YES

Chromium 78 86 91 55 55 100 WRS(G) 0.706 Site <_Ambient NO
Cobalt 79 80 99 48 55 87 WRS(G) <0.001 N/A YES

Copper 75 86 87 52 55 95 WRS(G) 0.020 N/A YES
Iron 79 80 99 55 55 100 WRS 0.003 N/A YES

Lead 82 101 81 51 55 93 WRS(G) 0.052 Site _<Ambient NO
Magnesium 79 80 99 55 55 100 WRS <0.001 N/A YES
Manganese 79 80 99 55 55 100 WRS 0.010 N/A YES
Mercury 17 86 20 7 54 13 TP 0.630 (2) NO
Molybdenum 1 63 2 0 16 0 TP 1.000 (2) NO
Nickel 82 86 95 55 55 100 WRS(G) 0.011 N/A YES
Potassium 75 80 94 55 55 100 WRS(G) 0.976 Site < Ambient NO
Selenium 2 80 2 0 55 0 TP 1.000 (2) NO
Silver 4 86 5 11 55 20 TP 1.000 (2) NO
Sodium 45 80 56 54 55 98 TP 0.984 Site <_Ambient NO
Thallium 5 80 6 0 55 0 TP 1.000 (2) NO
Vanadium 79 80 99 55 55 100 WRS 0.019 N/A YES
Zinc 85 86 99 54 55 98 WRS 0.038 N/A YES

Notes:

a TP=testof proportions(implementedusingthe Fisherexacttest)
WRS=Wilcoxonranksumtest

WRS(G)=Gehan-Wilcoxontest
Hois thatsite_<ambient

b Calculatedsignificancelevelfor individualstatisticaltests. Reject_ if Prob< 0.05.

c ConductedincaseswheretheWRS/WRS(G)testcannotbeperformed,or when_ is notrejectedbythesetests
> Greaterthan

< Lessthanor equalto
bgs Belowgroundsurface
H0 Nullhypothesis
N/A Notapplicable,H0was rejectedbasedoneithertheWRSorWRS(G)test.
1 The conclusionthat thesiteexceedsambientis basedonlyon the compadsonof detectionfrequencies,ratherthanthe

magnitudeof chemicalconcentrations.

2 The quantiletest couldnotbe runbecauseat leastoneof the largestr measurementswasa censoredvalue.
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TABLE E-10: SOIL BACKGROUND COMPARISON
AppendixE, OU-2BRemedialInvestigationReport,Sites3, 4, 11, and21,AlamedaPoint,Alameda,California

I OU-2BSite4 Soil(0-8feetbgs) AlamedaAmbient(Pink)

I SampleSize Detection SampleSize Detection 1stTierStatisticalTesta QuantileTest Site> Ambient?
Chemical Detected Total Frequency Detected Total Frequency Test Probb Conclusion(Tier2)c (YESor NO)

Aluminum 36 37 97 55 55 100 WRS <0.001 N/A YES
Antimony 5 39 13 18 55 33 TP 1.000 (2) NO
Arsenic 31 37 84 45 55 82 WRS(G) 0.002 N/A YES
Barium 36 37 97 55 55 100 WRS 0.001 N/A YES
Beryllium 23 39 59 28 55 51 TP 0.031 (2) YES (1)
Cadmium 10 39 26 11 55 20 TP 0.487 (2) NO
Calcium 36 37 97 55 55 100 WRS 0.003 N/A YES
Chromium 37 39 95 55 55 100 WRS(G) 0.253 Site < Ambient NO
Cobalt 36 37 97 48 55 87 WRS(G) <0.001 N/A YES
Copper 37 39 95 52 55 95 WRS(G) <0.001 N/A YES
Iron 36 37 97 55 55 100 WRS <0.001 N/A YES
Lead 34 39 87 51 55 93 WRS(G) 0.002 N/A YES
Magnesium 36 37 97 55 55 100 WRS <0.001 N/A YES
Manganese 36 37 97 55 55 100 WRS <0.001 N/A YES
Mercury 6 39 15 7 54 13 TP 0.497 (2) NO
Molybdenum 2 31 6 0 16 0 TP 1.000 (2) NO
Nickel 38 39 97 55 55 100 WRS 0.028 N/A YES
Potassium 34 37 92 55 55 100 WRS(G) 0.301 Site < Ambient NO
Selenium 1 37 3 0 55 0 TP 1.000 (2) NO
Silver 4 39 10 11 55 20 TP 0.660 (2) NO
Sodium 29 37 78 54 55 98 WRS(G) 0.998 Site< Ambient NO
Thallium 8 37 22 0 55 0 TP 1.000 (2) NO
Vanadium 36 37 97 55 55 100 WRS <0.001 N/A YES
Zinc 38 39 97 54 55 98 WRS <0.001 N/A YES

Notes:

a TP= test of proportions (implemented using the Fisher exact test)
WRS= Wilcoxon rank sum test

WRS(G)= Gehan-Wilcoxon test

Ho is that site < ambient

b Calculated significance level for individual statistical tests. Reject _ if Prob < 0.05.

c Conducted in cases where the WRS/WRS(G) test cannot be performed, or when I--clisnot rejected by these tests
> Greaterthan
< Lessthanor equal to
bgs Below ground surface
H0 Nullhypothesis

N/A Notapplicable, H0was rejected basedoneithertheWRSor WRS(G) test.
1 Theconclusionthatthesiteexceedsambientisbasedonly on the comparison of detectionfrequencies, ratherthanthe

magnitude of chemicalconcentrations.
2 The quantile testcouldnotberunbecauseatleastoneofthe largest r measurementswasacensoredvalue.
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TABLE E-11: GROUNDWATERBACKGROUNDCOMPARISON
Appendix E, OU-2B RemedialInvestigationReport,Sites3, 4, 11, and 21, Alameda Point,Alameda,California

OU-2B Groundwater Alameda Ambient Groundwater

Sample Size Detection Sample Size Detection 1st Tier Statistical Testa Quantile Test Site > Ambient?

Chemical Detected Total Frequency Detected Total Frequency Test Probb Conclusion (Tier 2)c (YES or NO)
Aluminum 28 59 47 56 194 29 TP 0.660 Site _<Ambient NO

Antimony 29 62 47 13 194 7 TP 0.426 (2) NO
Arsenic 45 63 71 107 198 54 TP , 1.000 (2) NO
Barium 55 59 93 161 194 83 WRS(G) <0.001 N/A YES

Beryllium 6 59 10 18 194 9 TP 1.000 (2) NO
Cadmium 16 69 23 22 194 11 TP 0.262 (2) NO

Calcium 63 63 100 194 198 98 WRS(G) 0.002 N/A YES
Chromium 30 68 44 33 194 17 TP 0.004 Site > Ambient YES

Chromium(VI) 6 18 33 1 7 14 TP 0.161 (2) NO
Cobalt 46 59 78 12 194 6 TP 0.003 Site > Ambient YES

Copper 46 61 75 60 194 31 TP 0.239 (2) NO
Iron 51 63 81 130 198 66 WRS(G) 0.015 N/A YES
Lead 22 82 27 17 195 9 TP 0.028 (2) YES (1)

Magnesium 62 63 98 198 198 100 WRS 0.024 N/A YES
Manganese 61 63 97 187 198 94 WRS(G) 0.004 N/A YES
Mercury 2 63 3 4 198 2 TP 1.000 (2) NO
Molybdenum 39 54 72 12 119 10 TP <0.001 (2) YES (1)
Nickel 52 65 80 23 198 12 TP <0.001 Site > Ambient YES
Potassium 63 63 100 I 193 198 97 WRS(G) 0.441 Site > Ambient YES
Selenium 26 56 46 1 193 1 TP 0.225 (2) NO
Silver 4 61 7 4 188 2 TP 0.245 (2) NO
Sodium 63 63 100 198 198 100 WRS 0.055 Site > Ambient YES
Thallium 5 61 8 3 193 2 TP 1.000 (2) NO
Vanadium 40 63 63 72 198 36 TP 0.604 Site < Ambient NO
Zinc 37 63 59 65 198 33 TP 0.180 Site> Ambient NO

Notes:

a TP= testof proportions(implementedusingthe Fisherexact test)
WRS=Wilcoxonranksumtest

WRS(G)=Gehan-Wilcoxontest
H0isthat site< ambient

b Calculatedsignificancelevelfor individualstatisticaltests. RejectI_if Prob< 0.05.
c Conductedin caseswheretheWRS/WRS(G)test cannotbeperformed,orwhen_ is notrejectedbythesetests
> Greaterthan

< Lessthan orequalto

H0 Null hypothesis
N/A Notapplicable,H0wasrejectedbasedon eithertheWRSorWRS(G)test.
1 The conclusionthatthesiteexceedsambientis basedonly on thecomparisonof detectionfrequencies,ratherthanthe

magnitudeof chemicalconcentrations.

2 The quantiletest couldnotbe runbecauseat leastoneof the largestr measurementswas a censoredvalue.
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ATTACHMENT A
..... SAMPLES FOR USE AS BACKGROUND, NAVAL AIR STATION, ALAMEDA,

ALAMEDA, CALIFORNIA.



PFtG r.Dwror_er,_ _agement . me.
1099 1Sth SUeet
Suite lg60
Denver,GO80202
303-295-1101'

• Fax 303-295-2818

'_, PR£'
February7, 1997

Ms.TeresaBCmhasd/Ms.Can_ll=Garibaldi
Englneers-in-Charge
De_z of theNavy

ried
Nava!Faci"_csEng_r_g G_nmm_
900 CommodoreDrive
Sa_Bnmo,.California94066-5006 .. •

CLEANContract_umberN62474-$8-D-5086"
Conu-_ TaskOrder0316

|

Subject: Samples for Useas Background,NavalAir.Stadon (NAS)AJameda,AJam.e_ Califol-ida

Ms.Bernhardand Ms.Ga_'baldi:

PRC Enviro_nemtalMana_ehtentInc.(PRC)Eascompletedits reviewof'theNAS Alameda
Inves_satJon(R])da_e andhasselectedr_raplcsthatcouldb¢ usut to prov_de._tmd inf_rmadoa

P", forzh¢in._al]adon.The sampleswereselectedto top,sent the three_ fillareasprevlouslyidentified,_ ,".

...._ fromtheR]data.A p_ Hstof:_mplcsandaccomik_ylngmapwereprovidedWyou on
...... November27. 1996. ThelLq (Table l)andn_' (Plate 1) arenow re_edand are enclosedberela.

Addltion_]sampleshavebeenincludedinthisd¢l;vcrabl¢;a descriptionoftheselectioncriteriaisalso
includedin d_ leuJ_r.A datasummarytablefor inorganlc'andpolycy_c _om,_€ hydr_ (PAl-l)
anaJymsandcumulativeplotsforall inorganicazmJytesan:alsoprovided.AdditionaJly,this1€_r report
desc_b¢_thebasis for ¢stabUsh_gbackgroundaswell asapplicableguidancefromr_-vera]x_,ulatoxy

• agencies_-3_rdingdef_tlenof background,andmethods/'or©v'aJ_ data.Thisreportisorganlzcdinto
thefollowingsecdons: Purpose,ProjectIT_to_',andl_.k_otmd Dam Set Selec6on.lTud'cr_cesaxe
provldcdatd_€_adof thelencr;,tables_md_gun:_follow ti_ l_r. _ A includesL,rapbJcaI•
presentationsof.thedamforeachfill area.

Backgroundinformationisryp.ically.collected_ ars_yz_iu:radvelyaspartoftl_ Comprehensive
EnvironmentalResponse,Compmsa_on,andL_abilit7 Act (CERCLA)process. In a site investigation,
dc_g ira r_ieasehasoccurredrequ_ ti_ irfform._."onregan_g backgroundzonclhlonsb_
av_lable. Datamust beobmin_ to det_rmlne"whethe.rsit_ concentrationsaresufficientlydifferentfront
background"(EPA 1990). Thedeterminationof backgroundcondh_onsi_an _ntegralpartofthe bascEn¢
humanhealthriskasscssm=t (H_RA) andecologicalriskass_sn_-_ whichareo0ndu_:das partof the
PJtoensureprotection"ofhumanhealthand_ envlronmcnt_ oneofth¢two.threshold'criteriaofthe
NationalOilandHazardousSubstancesPollutionContlng_cyPlan (NCP). RL_AssessmentGuidance

,'- for Super_d, HumanHealthEvaluationManual(Volun_:1) (EPA 1989)pre:_¢ntsa discussionof

), .

t
1
J



Ms. TeresaBernhard/Ms._U© Garibaldi
February7, 1997
Page 2 of 8

•bypoth_ist_t_g azldlevelsofpr_ision of_azi_c.aJ_ Thatshouldbcmetwh_ _'enmtLztk_
bacEgroundfromsitc-nd__bemi_.

Catifor_a DepartmentofTo_¢ Substanr._Control(DTSC)guidance(1994) also prc_ats a sLmilar
r_tlo-_e for collectingbackground_anpl_ (emphasbnotadded):

Bar.k_ounds_rnp_ are col/_'ted to dL_L_ _ si_r_laa_dcontandm_oaanda,_arally
oc_rr_g or anthro_goni¢contaminantlords. Ing_cra_ theu._ofr_ona] _ Icv_
for r,omparlsonto $iw €,on_mlna_onis notac_ptable. Back_6und r_mvles shouldbe coHec_!
for _.¢hm._um bcln_ inve_ra_l, be k w_r, soil, soll _,_, or_alr._und samplesshould

. be _li_d at orn_u"the s_ butnotin ar_ h'kelyto be idlu_d by _h=€o_on a_d/or
f_ty ol_radom(pastorpr_ent).

The ¢stabllshmcntof background_ set is also important'£orslt¢rcmedlatlon. CERCLASection
104(3)(a)sl_i_y _,_: "Fh©Presider sl_ notprovidefora removalor rcmedia]actionunderthis
r_:cdonin responseto a releaseor thr¢_ ofa rd_as¢of a naturallyoccurringsubs',an¢_in itsunaitcrcd
form,or _]tcrcdsolely throughnn.nsraUyoc_s'r_ proccss_ orph__ fi'oma loc_ois v,-hcrcit is
naturallyfound,"It is important,bow_v_nto dls_gulsb _ backgroundchemicahandsite-rdat_"
c.ber_calsduetothelimitationsonactionasdefinedbyCERCLA,audbecausexcmedJafionkve_ for
backgroundaadambientchcn_calsmustb¢establishedfor chcmlcahwhichmayhaveanambientlevel. It
is impormnt_therefore,to dL_agulsb_ bacJ_ou_dche_cais._md_i_-n:la:_ chemicalsduetothe /" .
limhat;ons.onactionas definedbyCERCLA, andbecauserv,media_onkvcls for backgroundandambient
chemicals mustb¢ estab_hed for chc_r.ab whichm_y havean ambientlevel

Thedeletion of'backgroundis aJsoimportantto this discussion.Acbording_otheUS. Enviromnental
ProteCta'onAgency(EPA) (19E9),hacJ_oundchemlcabcanbeca_orlzed aseither:,

Nonanthropogenlcorna_rallyoccurdag:mineralsor o_er subst_e_s prescatin thee__
in formsthatkave notberninfluencedby humanactivities;and

"AnthroposenJc:naturalandmanmadesubstancespreset in t_ enviro_ent as a resultofhuman
activitiesnotspecificallyrelatedtositeactivities.

Nou,_Ou'opoScr_ccbur_caJsarcnaturallyoccurringoq_c or inor_€ chernlcaJsthatarcin soilor
water as pan of the8eologlc_dor bydro_€olo_cal_r_;ons of d_€areaandarc in an unal_r_l formnot
rcbtedto hurna_activity(for r_mpl¢, m_a]s_omrockformationsor PAHsflora forest fires).
An_hropogenlcb_ckgroundchemicalsarercla_f to humanac_vity in_he.rcglonbut arcunrelatedto
ol_radons;PAHsand metals may be €onsldertxianthropogrmJcbackgroundbemuse they_e also from
sourcessuchascarexhau._

Inorganic Chemicals "_

Thepurposeof idcnd_fingbackgroundlords oflnor_ic ch¢_cals is to distinguishbetweenthoselevels .
thatrcpresr,ntr_turalsoil consilpJ_ts andthoserdatedto sit_activities. This is a commonlyaccepted ,3
practice,asdcscrlbedinmanyEPAguldan_.'documents(EPA 1989,EPA 1990). Inorganicchemicals

4t e. "
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February7, 1997
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prrsc.ntas part of thena_ral soil composition_€ considerednonanthropogrmic.Conc.entraz[onsof
inorganicchcrnlcalsmayalsobeaffrct=dbynoa-sit¢rclat_anthropogenicactlvitics.Itwase.xpcctrdthat
oonccntratlonsofinorganlcchemicalsfrombac.kgroundsarnplcsatNAS AI_ wouldreflectnaturally
oz_'rri_ ambient levelsconsL_'mntwkhr..on_ntm_onsfoundin bay sextJm._t, wHehis the sourceof_ll
_[! atNASAlameda.

OrganicChen_r.._Is(PAIls)

The Navy f.onsidcr_th©randomdrt_tions of PAHs is fill (also calledpolynudcararomatichydrocarbons
orPNAs)atmanyareasofNAS Alamrdatok anthxopogtalcbarh4peundfortworcasoas.Fuwgas
d_scribcdin_hcfollowings:ction.NAS Alamedaisr.ons_ctcdoffalldredgedfromtheSanFraaclsm
Bay. "/'be systemi€ d_m_ons.ofPAHs atthc fill soH-ca_vematerialinterfaceat mostlRP slms'is
evide=ccthat the bay!loot _s contamlna_ withPARs priorm base constm_on (PRC 1992). Th©
RegionalWamr QualityControlBoard (RWQCB)listsa totalambicat lrvd of PAFIsis San Fmads¢o Bay
_t of_.13.dmgr,m_perk_ogr0m(mg_)(RWQCB1996);PARs&ax_xlatorIidowthis
€onc_ntr_on are IxTv_ym reprmemttheambientbay _ _ _ .baseis _€_ed ofbaysedimm_
Second,due m its urbanlotion, roll is _ to €ontainan ambientlevelof PAHs. Forcxamp_ the
Ag_cy forToxicSubstancesandDiseaseControl(1995)publishedbackgroundsdil€oaccntmlloasof..
PARs.inurbanan=s."l'h©rangesartp_t_I oaadzaical_e basis(_h=rthantotal)andamas
Hgh as 62 mg/kg for heavy molecularwe;ght PAHsand166 mg/kgforHghtmokxmlarwrlght PAHs,

_" DTSC I_ also rrcogn_._ backgzoundIcvr.LsOfPAHsin theSan FranciscoBaya_a ofat least g.5 mg/kg.
_ "'",,. As d_scrlbcdin correspondenceb=_ DTSC andEcologyand Envlmnm_t, In_ (1993): At DTSC's

' ...... rcq.cst, andw put the r_n_'_l_lgoal inl_rs]x_'_v_,backgroundlev_ OfPNAsw_m©v'Muat=d.PNAs am
presentin urban_vironnamts dueto vehicle txhat_ asphaltpaving, tobaccomadbarbecuesrnok_ and
othersources.PNAs weredeteot_in17outof19ofthebackgrouadsampkstak=a'aspartoftheRI;the
leveloftotalPNAs rm:as-ur=dintheareanearthesiterang_lfrom0.02_o1.03mg/kg.ThelevelofPNAs
hasalsob¢_ar=€.entlyrn_asurrdin98bar.kgrtmndsurfa_.sollsampl__'oughout,orthe.mCallforaiafor
17P_ End_gerrn_t __a_m rrc_tty sabmin_to the CaI-EPAandpresmtedb the DmR
PHF-_['Publ;¢H=aJthand_..nvlzonna:ntalEva]ua_on].Analy_€_!dam€ornpH_and_ fromth_s_
rrport_indi_tcanmanbac.kgrotmdconc_:ntratlonofWtal PNAs ofg.5 mgikg.fortl_ 17sit_.

DTSC alsoar.c.¢ptrdb_.ckgtoundlevelsofPAHsatth_PGS_ MartinSe.r_'_:_.n_zr (l_C) (1992):

Backgzoundr.oncentrafiomoftota_PNASin .sodf_m parksandalong roadsidesin the MSC site
v;c_ty rangedfromless than theanalyticald_.'ctlon limits to 0.11 _ _ kilogram
(n_/kD. Tl_ falls wkHnthe rangerrportedinthelit_ratur=for otherurb_ areasof 0.04 to 13
mg/kgff.dwards,1983).

Withth=sedefinitionsandeXl_.Ct_usesofbackgrounddata.theRIdatabas_ofNAS Alamedawas
rrvlrw=dW r_l_t spproprlambackgroundsamples s_ce b_kground sampleshadnot _ previously
€oll_t_l forthe ins_ht|on. However,samples had hem collectedin and aroundthe Installation
RestorationProgram (]RP)sites as pan 0fthe RI inv_dgati_h, and somewcrecoll_t_l at sites that 'w_m
primarilysuspectedof containingl_troleumcontamination.Samples from theseareaswrm considered
potentialbackgrounddata, in accordan_ with DTSC recommendationsforid_tifylng background(DT_C .

,._) 199_):
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The larBe._data set possibleisdesirablefor d_cn"v]n8mnbicnt€on_tJons.IfIl_numberof
"backBround'_mplcs plannedis notsu_ci_tly large,zhcpopula_oa'sLzcfor 'background'
analysiscanbeexpandedbya".echn_queusedsuccc_s_IIya_s_vcraIothersites.Samplesof'soil
collectedbecauseofsuspcc_d contamin_on wi_ pc_a_lcurnproductso/Ira arc found.n_a6ve for
thc_ mixturesupon assay. If thesesmncsampkswcrc _ for metals,d_ bascwid_dm set
can beaugmcat_i.

•Accordingly,samplesin",heIRPdatasetwcrccvaluat_Iforuseasbackgxmmd.samples,andbothmetals
and PAHs wu_ cousldcrcclas having a backgroundleveL.

*

B_ck_round Pro_ectHistory ..

Sclcc_ouofbackgrounddam_NAS _ is¢ompHca_bythe_ ttm_the_ou isccosuu_
of_ll soil. Akhoughthe¢xa_ sourcesof filJarcunknown,it __ fi'omSan FranciscoBay ovm"a
pcdodof appro_ 75 _ (1900Zo]975). Tbc l_bolc_yof_ fill soilisnot_le., u it.is
Ix_:roScacousthroo_outthebase.Atthesotnhca.qun_omerof_/_base,approxima_y 3fcct,ofsoil
overlaytb__v_ Mcrd_ Sand, In_ restofthc _ _ sollrcpn_scatsthe top lOto 14 f_t of
soil;sodb_lowthes_depthsr_pr_s'the bayfloor_ as it cxist_ priorto placerm_tof _II. It is.

di_cult'tocs_b_bb_&sroundforfillsoilbccau._zl__xactsourcesarcunknown..' _ ....

In a pmvio_ lc_r to chcregulatoryagcnc!_ (da_d Octoberl I, l _6), tbc id_tifica_on oftl_ different "-.........
arc_ across_hcbasehas b_n dc_cn'bcd.Briefly,thebasewas examinedby _ damcoUccz_I

wkhlnareasddlnca_:dby timeof fill dcposkiou.Five_l an:aswcr_fu-s_identLfia:l:",hefarwestpor_oa
ofthebase("$i_€'l/Sit_2" _) anda small strip oflandbordcringtheOakland]_mcrHarbor.therunway
area4theareacastofthe runway.Sothebaseboundary;,andtwo ar_s wi'J_ Shesoutheast€ornerofthe
base. Iron and _ganesc da_awuc €ompa.-cd_ta_'_ca]lyW d_ whethertheseareas_
gcolo_cally similarsoils and couldbe rcprcse.u_:_by one backgrounddataset. The rmsoasfor us_ L-oa
andma_a_ forthis cvalua_onand_hemethodologyemployed(descn'bcdin_€ Ict_r ofOctober11,
1996)am:

• Bothironandmanganesearecommonsoll mmpon_a_

• Basedon sitc binary, neitherchcn_ca_is relatedto anysit_activityat Nh,s Alameda

• Bothchen_caJsarepresentat quantitieswcUabove deW,on IL'nksat all sit_ (thatis,
haveI00 percentfiequcnclesof dc_on), _llrnlna_in8thepotentialproblemofdW'cring

dctcc_on IL_tsbetweensamplingeffortsatHAS Alameda, (Multipledetectionl_nltscan be a
r.o_ounc_ factorinth_in_q_remdonof_ulm)

• U.S. £nvironmentalProte_on Agency(EPA)-e_blished analyticalmethodsforthesetwo
analy_cshavenotchangccll_twccnsampling€ff'ortsat NAS AJameda.

,_ ./

o44-o3__krb-_a_ docr_e;tejw
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• The d]stribu_onsof ironandn,.ang_cseo_deshave been _hownto affecttheconcentrationof
many other_s in=oil(Eva_ 1989;Jenne1968)

Using no-par_ne_c _,atJsdcalte_, res_ull.stithe evaluationindicatedthatsome areascouldbc comblncd,
but thatmorethan onedataset wouldbe=cededto representbackgroundfortheentirein.qalladon.
Spcci_cally,it appearedthatSite I andSite2"_cas wcrcsimilar,t]_ runwayandcentralportionof the
installationwere similar,andthetwo areasatthe southeastcornerofthe basewcrcsimilar. (Theseareas
arc d_oted on Figure I.by the colon b2ue,pink,and ye/_ow.)Thcrdore, threebackgmm_datasetsan:
in_ to at.curaCy conduc_stat_dc=J©v'_t_iou.sfor the purpo_ ofsdeeting _endcals of concern
(COCs)andestablisl_ngre,mediationleveh, ifnece_u,y.

E_on.m_ E_e_e Survey(EBS)data_:: -otindudedinthecv_luat_o-_tl_fill_ sod_.
Althou_ this da_ b_ at onepokztbeencons;tieredl_t_ntialb_ckgrou_ddata, itwas eventuallyexcluded
_om the c_ua_on b_ause of €_taqualityi_es =udc_ncerusaboutthewhetherthedatafloratheRl and
EB$ sarnplin8€fl'ortscouldbe combined. Tee issuescould=ot beresolved andtheEBS dataw=snot used.
Tb=EBSdatabadbecucollectedfor a differentasscram_tpurpose anddazaqualityobjectivesfor EB$
datal_J,notincluded use.aspoteadadbackgroundda_ whichrequL'_a more_eat collect/onand

: v_da_on proems,than hasbeenplannedforthe_S data.

Back=roundData Sele..cfion

i _ Somesamplesc_ll_:ud as parto_thc ]Y_Pinv_dga_on couldIx:usedas backgroundsamplesforthe throe
....... are_. U_ ofthis datawouldavo]dco_y de]ay_associat_lwith add_t_on_lsamplingandso was

consldered.theraos_efficienttoothedford_v_lopinga backgrounddatas_t. The RI _ was reviewS
on a sample-by-samplebasis to scle=tsarnpl=s_ couldrepresentbackground.Pint, foreach area,all
r_mplcscollectedfromIRPsitesthatcouldcont,_nmetalcontamlnado=basedon sitehistory(Site=4 and
5) wereexcludedas backgroundsamples. Alsoexcludedfromenn_klera_onwere areasofs_ PAH
contanth_on, spccifica_y,th©landfalland bum pit an=asofSite L

Next, r_x_pl_ fromborin_ thatcontatued=on-PAHorganic_€_cals, except for ins;sni_cantlevelsof
laboratorycon_=ni_0ts andorganiccarbonracasurcments,wcrc excludedflora con_ideratlon.Common
laboratorycon_tS, accordingto EPA,arcaccWnc,2-butanouc(methylethylketone),methylene
chloride,wlucue,andphthalatcethers(EPA1989). Tb]sco_idcrat]on was necessarybecauseolderdata
collectedby Canonichadnotbeen vaI;datedas thorou_y asdatacdJe_-tedaiter 1990 andtherewas an
indicationof lowlevellaboratorycon_don w'_cboccurredsporadically in these data.

• Thisprocessresultedin n_ny samplesbeingreject_ aspotendaJbackgrounddata.Afterapplyingthese
s_-ps,sampleslocatedwltI_ the]KP siteswereexcludedas wdL The runaJnlngsampleswere considered
to be potentialbackgrounddata.

Inthe threefill areas idc=tified(denotedby the colon blue,p'mk,andyellow on theattach_ plat=),a total
of 247sampleshavebeenudcctedaspot_tialbacksroundr_nples.Table1liststhesampleidcntificatlon
numbersanddepthintervalforeachsampleselected. As showninPlate I andTables 2 through4, 140

_" o sampleswc_eident;fiedin the bluearea, 56 s,_mplesin thepink_ea, and51 samplesin theyellow arm.
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Samplesin the blucareawere not€oasL_.ndyanalyz_ forboth m_Is andPAHs: 34 wcrc_=lyz_dfor
both, while 55 .worear_yT._ oaJy for metalsand$I oaly/'orr,_dvola_1©or_ud¢ €o_potmds (includ_g
PAIls). Thc sampks arcindicated on PlateI by pointname,ra_cr thansamplename,because ofl_
sampleswcr¢ €oll_:d at mu]dple depthswitYYma bordmlc.

Tables2 through4 p_vidc datasmrana_esfor the datas4:ts,includingmaximum,minimum,andave.sage
values,as wcl/as theprobabilitydensityfiu_co forcar.hchemical. Samplequanfitafionlimits,
frcqucncl_ oi'dcu_fon, and standard&viazfoosarcalso pmscat_l. Cumulatlv=fi_€lUcmcyplots for
chemicalin each areaarc iaclud_ as an atmclm_ W this Ic_cr. Theplots _dudc all _ resultsand,
for ch_-alcalswithless than ]00 l_rccat _qu_acy of dotcc_oa, dct_€:tcdresultsandnondctcch_ln:sultsset
_ua/to on¢obali'tbc_,'nplc quantk_'onIkniLProbabilitydensityfunctions(/'DPs) wr.rcdctcnnincdfi'om
d_:u_d numltsonly. T_s i_'om'.,_onallows/'orcompa.,'_n ofthc daxas¢lcctcdto n'8]onalvaluesand
amon8 the thrccill/an:as idcnfificdat NA$ Alameda.The rangcsof_mlcal conccntratlonsarespccifi¢
to _ ofthc throefill area.s,as shownbelow forsdcct chcrrd_Js(inmilligramsperkilogram):

Blue Pin_ Yellow
A.rsc_€ 0.74 - 23.0 0.44 - 15.6 1.1 - 33.0
Bcryllhun 0.09 - 0.77 0,.2.5- 2.3 0.3 - 1.3
Chr0mium 11.4 - 8.1.7 12.3 - 66.7 5.0-69.7"
Iron 760 - 26, 900 4,50027,900 |0 - 20,800
Manganese 50- 1,0,50 :_5..5..885 5.0-330 ""

Nickel 11.6 - 85.5 • 11.5 - 80.4 5.0 - 71.1 -
Beuzo(a)pyrcoe. 0.048 -1.3. 2.6 0.024 ........

0.058- 1.._ ' 1.5 0.022- 0.13

Thecumulativcfi_uencyplotsarcprovidedin Au,_ncm A, as wcllas €o_ckats ofva_rlatfon(standaxd
d_Jon dlvldcdby themean). These amprovidedon theplots in Auar.J_.e_ A. _ thecoefl_cats
ofvarlazlon(alsopn:_atcd in Tables2 through4) am below 1.0. Wh_ nonclctcctsan: cx_ud_dfloat the
dataset andonly _ r_ul_s amplotted,thecumula_vcf_=qu_'y graphsan:rdatlvdy straightfor
t_o_er._mlcals withlow=rfi_/ucocie_ ofdct_.ioa. Theplots ha_ _re beenusedW eb'tabIisha
sizzle backgrotmdvaluefor each a_Jyw., whichwcmsubscqu_fly usedsoscl_€:tCOCs. This valuecould
be_lec_€l_romtl_lowerpo_onors_'nul,_v_frcqu_'ypl_assuming:hata "h_© .point"existsto
dunarcatesite €__on from bac_'ound kvcls (ac_ .r_ngto a Icur.rfromDTSC to Navy dated
Septcmber29, 1995). As dcscn'bedbyG_be.rt(I996"),this"dcfi_donofamblcutbackommd b
predicatedon _: ideathat1_Jng for €ompIiancewitha back/Foundstandardshouldbe doneby comparing

• theh;ghestmeasurcracntfroma PCA [pot_t_lly contaminated.ay_] witha singlebackgromulvumbe_
(_-eshold). Thatis, thebackgrounddataset shouldbe reducedto a sL_glenumberfor tcs_ purposes."
He concludersthatthe hingepointapproachis nottech_cally de.fcr_lc for at leasttwo masons. Pint,
TypeI decisionerrorra_ (probabilityfl,.attheanalyt=will be Incorrcc*dydeclareda COPC [chcraicalof
potcntlalconcern])deF.nds©rifi_udlyon thenumherofmuLsurcmentsfromthePCA" (Gilbert1996). As
he describes,the hingepointmvthodhasthe lx_nt_al forgenL_ratingextremelylow backgroundthreshold
lcvcb,whichwil/in mm result in manyfalsc positivedecisionerrors. Thatis, theprobabilityof
in_rr_dy de_id_ngthattheanaJyt_isa cope b_,omrsveryIdgh,ifnotcertain.
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Second,thel_g¢ pointmethod"doesnotn,.ak¢fulluseoftheini'ormatlonabout,,-a.r_biUtyofthe
backgro,,-dme_surr.mcn_....The¢xL_nceof a hingepointdoesnotncces._rilymeand_'two populations
arepresetandthatthelowerportionoftheplot(nearestth©od_,_n)istheambientbackground
distr_bution,...Howevcr,themorefundamentalpoin¢istba_aspointedoutabove,thepracticeof'reducing
the backgroundpopuhdon to a single thresholdvalue is nota tcchn_cat(ydefc-s_l¢ mcdu_dfor determining
if ana_lyp: isa cope."

Gilbertpreseatsa det_ed €'_scussJoaof thisin]_s]ct_r totheNavy (] 996)andinHardinandGilbert
(1993). Therefore,wl_I¢theseplotsprovidea visualinspectionofth¢data.,theywillnotbeusedto
determinea backgTounddatasetoronevaJu¢to repn:umt"back_om_l."Theda_ pmu:atedbe_'e
constitutethebackgroundrangesandda_thatwill beuscdto _dca]ly determinewhich chemicalsan:
above or belowbackgroundlevels foreachsRcus_ themethodologyin Navy policy.

co-€luslos_the data prcscatcdhcr¢representthe backgrounddataand ra_cs (pres..ted in Tables2.
through4) for thc zh,rcc.filla.r.casofNAS Alamc_ .Thenu_nberotr._mple_anda_d dLsm"outloaof
samples'withineach ofthc threefill areasmccu €onc,ems of'_€;cot s',,_cal power,co_de=ce,and"
_pa/_ rcprcscnt,_onof the data. Thebackipotmdran_ can beusedto conductsta6sdcalwets ofmcans
to select COCs. Please ca]]m¢at (303)312-8843 ityou haveanyquestionsor commits regardingthis "..
d'eEvcrable.

o

Tber_a K. I_
SeniorToxicologist

cc: SusanWilloughby,PRC
' DuaneBaldh PRC
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. TABLE 1

NAS_A
SAMYLES SELECTED FOR BACKGRO_ DATA SET '

DEFTH INTERVAL

,_JpxA SAMPLE. _.:.- _vr _GS) POINTNAME_.;.

•_Lt_ 2ao-s09.001 z.5 2.s Mog._s
_LUE 2so-s09-002 3.0 4.0 M0_05
BLtnZ 2so-s_.oos s.o 6.0 Mog.os
BLUe 2aO-Sle_OXS o._ 1.s _16-1o
BLtre 2so.s1(_o19 2.s s.s B16-Io
BLUe 2so.slr,-o_ s.5 4.s m_.lo

•BLV'2 210.s1_o21 .. s.o 6.0 B16-1o
BLtr_ 2_.s16.o_ i.s 2.s B16-n
BLue 280.s16-o_ 2.s s.s B16-11
BLUe 210.s16-c_4 5.o 6.o B16-11
BLUE 2so-11_,.o_ 0.5 1.s BIt,..12
BLve uso.sl_o_ _,.s s.5 B16-12
BLUE 280-.816-027 5.0 6.0 216-12
BLUE 280-816-02.8 1.O 2.0 M16-04
BL'LTE 2_0-S16.029 2.0 - 3.0 M16.4)4 ,
BLU_ 280._7_._.001 0.5 1.5 B07C-I t
BLUE 280-S7C-002 2.5 3.5 _BO7C-II
BLUE 280-$7C-003 5.0 6.0 ]307(:-II

P'_, BLU_ 210.s7c-oo4 0.5 1.5 T_07C-12
•_ BLL_. ]3410-7.[1.0-I.b'J 1.0 1.5 ]3410-7

_ . BLU£ ]3410-7[3.0-3.5] 3.0 _.5 B410-? ]
BLU_ B410-7 [5.5-6.0] : s.5 6.o B410-? :
BLLT_ 2410-7 [6.0-6._ 6.0 6.5 B410.7
BLU_ B410-7 [8.5-9.0] 8.5 9.0 B410-7
BLUE B410.7 [9.0.9._ 9.0 9.5 B410-7 :
BLLr_ ]_410,.7[11.O-11.,.,._ 11.0 11.5 B410-7
BLUE B410-7 [II -_-12.0] 11.5 12.0 ]_410-7
BLI.T_ ]1410-7[14.5-15.0] 14.5 15.0 B410-7
BLXJ'_ B410-7[15.0-15._] 15.0 15.5 ][3410..7
BL_T_ B410-9 [1.0-1,5] 1.0 1.5 B410-9
]_LI3£ B410-9 [2,5-3.0] 2.5 3.0 B410-9
BLUE B410-9[3.0-3.5] 3.0 3.5 B410-9
BLU_ 3410-9[5.5-6.0] 5.5 6.0 B410-9
BLUE ]MI0-9 [6.0-6._] 6.0 6.5 I]410-9
BLUE B410-9 [8.5 -9.0] 8.5 9.0 B410-9
BLUE 3410..9[9.0.9.5"] 9.0 9.5 B410-9
BLU_ ]3410.9 [11.5-12.0] 11.5 12.0 ]3410-9
BLU_ _410-9 [12,0-12-5] 12.0 12.5 B410-9
:BLUE .34109 [14.5-15.0] 14.5 15.0 ]3410-9
BLUE ,B410-9[15.0-15.$'J 15.0 15.5 B410.9
BLUE ]3547-]0 [0.5-1.0] 0.5 1.0 B547-10
:BLUE BS,U-10 [2.0-2.$J 2"0, 2.5 B547-I0
BLUE B547-10 [2.5-3.0] 2.5 3.0 ]3547-10

. BLI._ B547-10 [$.0-5.5] &O 5.5 ]L_-]O

../_ . s.s 6.0
• J

0_4-0816in'Endsdammdatu_kl.doO0'//07/97Tj,m



TABI_ 1 (Continued)

NASALAMEDA
SAJMPLESSELECTEDFOR BACKGROUND DATA SET

DEPTHINZF..RVAL
APS_A SAMPLE ,(FEEt_G_3• PO_ NAME
BLL!"_ ]3547-10 [8.0.8.5J 8.0 . .8.5 B547-10
BLUE B547-10 [8.5-9.0J 8..< 9.0 B547-10
BLUE B_?-10(n,o-11.s] 11.0 11.5 _547,10
BLU_ " B$47-10[11.5-12.0] 11.$ 12.0 ]3547.I0
BLL_ ]B547-10[14.0-14.5] 14.0 14.5 B547-I0
_Ltr_ _547-10[14.5-_S.0] 14.5 lS.O _S47-10
_L_._ _547-6[2.0-2.uJ 2,0 2.5 BS47-6
BLLr_ B547.6[2.5-3.0] 2.5 3.0 )3547-6
];LU_ ]_S47_[3.5-4.0] , 3..S 4.0 _547_S
]3LU'_ ]354?-6[4.0-&O] f 4.0 &0 ]3_?-e
BLU_ B547-6[5,O-$.YJ i 5.0 5.5 _47-6
;;L_ ]_47_ [6.0-6.SJ 6.0 •6.5 B$47._
BLT_ B547-_'['6.S-7;0] 6.$ 7.0 B147,_
BLUE B547-6 [9.0.9..5] 9.0 9.5 13547-6
BLT_ Bs4?_s[9.S-10.01 S.S 10.0 ]3547-6
_BLT.TE ]3547-6 [11.0-11.5] 11.0 _1.5 • _547_
BLUH " B547..6 [11.5-12.0] 11.5 12.0 B547-6
BLUE _547._ [14.0-14.5"J 14.0 14.5 _547-_
_Lt_ ]_S47-6[]4.Z-]S.O] 14_ .11.0 Bs47_s
BLtT_ _C2-7[0.5-1.0] 0.5 1.o BC2-7"
BLUE BC2-7 [2.$-3.0] 2.5 3.0 "BC2-7
BLUE BC2-? [5.0.5._] . 5.0 5.5 3C2-7
BLUE BC2-7L'7.0-7._ 7.0 7.5 BC2.7 -......
BLUE BC2-7 [9.5-I0.0] 9.$ ZO.O BC2-7 ,
BLUE BC2-7 [11.0..I 1.5] 11.0 11.5 BC2-7 • _1_,
BLUE B_-7 [13.5-14.0] 13.5 14.0 BC:2-7
BLUE BC2-7 [14.0-14.5"] 14.0 14.5 BC:2-7
BLUE M-BG3-O00 0.3 0.5 MBO-3

I_LUE M-BG3-004 4.0 4.5 MBG-3

BLUE MW410-! [0.5-1.0] 0.5 1.0 MW410-1
_LUE _,_,,41o.1r_.o-_ _.o _._ _v4]o-1

eLU_ _w4_o-r[s.s_s.o] s.s e.o _v4_o-1
_LUE _v410.,[_._V.O] _.s 7.0 _v41o._
]_LUE Mw410.1p.0.v.s] ?.o ?.5 _41o-:
•LUE _v41o._p.s-Lo] 7.s e.o _w4so-1
_LUE _rw4_o.1[_.o.s.s] s.o _ Mw4_o-1
_L_ _v4_0-_l__.o-ILS] 11.o 11.5 _,4 io-_
_L_ _¢,v41o._[_1.s-12.o] __ 12.o _v41o._
BL_ _v4,o-x(x_.s.13.o! _2_ _.o _w410-1
]]L'LTJE " MW410-I [14.0-14.b'] 14.0 14.5 MW410-I
SLUE _v4so-_[14.s-_s.0] 14.s is.0 _'41o-1
_LUE _-,v4_o._[Lo-z_ s.o I.s Uw4:o-s
•]_LLr_ MW4IO-3[3.0-3.5"] 3._ 3.5 MW410-3
eLV_ _v41o.a[4._._ 4.0 4_ Mw41o-S
BLUE MW410-3 [5..5-6.0] 5.5 6.0 MW410-3

_LUE MW4IO,S[_.0-_._ 6.0 6.S ....... MW.41o-3 ,_i
m

. , )



TABLE 1 (Continued)

NASALAMEDA
SANIPLES SELECTED FOR ]BACKGROUND DATA SET

, DEPTH INTERVAL

_LU'e _fw4_o-3[a.s-9.oj s.s _.o _v41o.3
_LUE ]_w41o-3[9.o-9.sj 9.0 9.s _-_v4_o.3
•_z,u_ Mw4_o-_[zz._-z2.o] lZ.S 12.o _5v41o-_

BLUE . MW410-3[14.5-15.0] 14..$ 15.0 Iv/W410-3

_L_re Mw4w.4[i.o.z.$] z.o 1.s M_v4zo.4
_LU'B _,v4ZO.4[s.o-_ 3.0 3.s Mw,czo.4
_LUE _aW4ZO.4[4.04.S] 4.0 4.s _,v4zo.4
BLT_ MW410-4[5.S.._.O] S.$ 6.o MW410-4

• eLU_S _fw4]_..[e.o-_....¢j . 6.0 :6.s _v41o4
BLU_ MW410-4[L5-9.0] 8.5 9.0 MW410-4
BLUE • _V410-4 [9.0-9_ 9.0 9.S _W410-4
BLUE _410-4 [! !.$.12.0] 11.$ 12.0 MW410-4
•L_ MW4Z04[Z2.o-z_fj z_.o z_ MW410-4
]_Ltre MW4Z0-4[Z4,S-Z_,0] 14._ 15.0 _v_v4]o-4
_LUE Mw4zo-4Iz_.o-z_.fj zS.o z_.S t_v4z_4
_L_.r_ Mws47-z[o.s-z.o] o5 z.o MWS47-Z
BLU/_ MW547-1[2.0-2.5"J 2.0 2.$ MW$47-1
BLU_ _,VS47-Z[_._-3.0] 2.$ 3.0 _VS4V,.I
_LU_Z MWS4V-z[4.S-S.o] 4.s s.o MWS47-z
BLUE MW$47-1p.I)-$.$] " 5.0 • 5.$ _vfW$47-I
BL_ MW547-I [8.0-8.5"] 8.0 ' 8.5 MW$47-1

..... BLU_ MW547-1[&$-9.0] 8.5 9.0 ]V/W$47-I
"...... ') BL_J_ MW.547-i[l l.O-I1.$] 11.0 11.$ MW$47-1

BLUE MW$47-1[11.$-12.0] 11.5 12.0 MW$,17-I
BLUff MW547-1 [14.0-1445"] 14.0 14.5 MW547-1
BLU_ MW547-1[14.$-15"] 14.5" 15.0 MW$47-1
BLUE MW547-2 [0.$-1.0] 0.5 1.0 ]vlW$47-2
BLUE MW547-2[2.0-2.5] 2.0 2.$ MW$47-2
BLUE MW547-2[2.$-3.0] 2.5 3.0 MW547-2
BLUE MW547-2[5.0-$.$] 5.0 5.5 MW$47-2
BLLr_ MW547-2l$.$-6.0] 5.5 •6.0 MW$47-2
]_LU/_ MW547-2[6.0-6..5] 6.0 6.5 MW547-2
BLU_ MW547-2[6.$-7.0] 6._ 7.0 MW$47-2
BLUE MW547-2 [g.$-lO.0] ]7.5 10.0 MW547-2
BL(._ MW$47-2[10.0-10.5] 10.0 lOJ MW$47-2
BLU_ MW547-2[I2.$-13.0] 12.$ 13.0 MW$47-2 I
BLU_ MW$47-2[D.0-13.S] 13.0 I3.5 MW$47-2
BL]J_ MW547-2[14.0-14._ 14.0 14.$ MW$47-2 .

' BLU]E MW547-2 [14.5-15.0] 14.5 15.0 MW$47-2
BL_ MWC2-3[l.O-l.SJ l.O 1.$ MWC2-3
BLT._ Mwc2-3[4.0-4.$] 4.0 4.5 MWC2-3
BLUE HW(::2-3[$.0-$.5] $.0 5.5 MWC2-3
•BLD'E MWC2-3[6.5-7.0J 6._ 7.0 MWC2*3
BLU/_ MWC2-3[7.0-7._ 7.t_ 7.5 MW'C2-3
BLU/_ MWC2-3[8.0-S.$] 8.0 8-q MW'C2-3
BLU_ MWC2-3IS.q-9.0] S.$ 9.0 MWC2-3

'..: BLU_ MWU2_ 9.5 10.0 MWC2-3

, =,:i °°'°) *;
e_4.e3_61nt_,_h_ab_l _hr._R1_



TABLE I (Continued)

" NASALAMEDA
S_PLES SELECTED:FORBACKGROUNDDATASET

DEPTH ]_TERY,_L
AR_A SAMPL£ G'_ET BGS') POINT NA_
BLU_ MWC2-3 [10.0-10.5'J 10.0 10.:5 MW_.3
BLU_ MWC2-3 [11.0-11.:YJ 11.0 11_ MWC2o3
BLT._ M_C2-3 [12.5-13.0J 12.5 13.0 MWC:2-3

PINK" 280-RA-033 .0.0 1.5 MII2-A
PINK : 280.-KA-034 2.5 3..q MII2-A
PINK 280-]LA..035 ,5.0 6.0 M112-A
p_'_. 2so-xA-o59 o.o 1.o MU4-A
PINK 28o-x/_-,o4o 2.0 3.o Mz14.-A
Pro't: 2so-._-04]. 3.5 -4.5 MX14-A
PINK 2g0-]t,.A..042 . 0.0 1._ M11$-e
pjj,,_ 2s0-_,-043 2.5 3.s MllS.E
PINK 2S0-RA.-044 $.0 6.0 MilS-E
pINK 2so-_-o45 "o.o 1.s M116-E
PINK 2SO-RA-046 2.5 3.5 M116-l_
PINK 2so-x.A-o47 5.0 6.o M116-E
PINK 250.-RA-048 0.0 1.$ MII7-_
PIHK 2S0..RA-049 2.$ 3.$ MIIT-B
P_tK 2so-xA-05o 5.o _.o Mz17-_.
:prom Bo6-o?-ooo o.s i.o :eo+..o7
PINK " ]B06.,07-002 2.0 3.3 •B0_07
PINK B06-07-0_ 6.5 +7.5 B06-07
PINK B06-07-008 8.0 9.5 B06-07 ....
PINK B06-08-000 1.0 1.$ B06-08 IP
PINK B06-O8-002 2.0 3.0 B06-08 _........+
PINK BO7B.43_-000 0.5 1.5 B07.W02
PINK 1307_-O2-004 3.5 5.0 B071_2
PINK B 10-.04-000 0.5 !.0 B10-04
PINK B10-04-005 $.0 6.0 B10-04
PINK B12-08-000 0.5 1.0 B12-08
PINK B 12-08-004 3.3 .%0 B12-08
PINK B12-08"010 9.5 ' .10.0 B12-08
PINK .Fl0 [0.0-0.0] 0.0 0.0 1='10
PIHK M-006A'0 2.0 2.5 M00G-A

• PINK M-006A-005 3.5 4.5 M00_A
PINK M-101A-004 2.0 3.$ MIO1-A
P,INK M-102A-004 2.0 3.3 MIO2"A
PINK M-106A*0 0.0 " " 0.0 M106"A
PINK M-106A-003 2.0 3.0 MI06"A
YIlqK M-107A'0 0,0 0.0 MI07-A
PINK M-IO7A-0_ 0.5 2.0 MIOT-A
PII'+K M-109A'0 0.0 0.0 MI09"A
PINK M-109A-007 S.5 6.3 MIGg-A
PINK M-110A-003 1..q 3.0 MI10"A
PINK M'I ! 1A-0 0.5 0.0 MI 1.1"A
PINK M-I 11A-003 2._ 3.5 MI 11-,6,
PINK M-BG1-002 2.0 2.$ MBO'1
•PIHK M-BG1-003 3.0 3.5 -MBO-I

PIN'X M-BGI.4Y)4 5.0 5,5 . MBG-1 '_I IIII I II I IIII [ I I III _ _ ,

% .

_'.° /

G4a,-_ 16bv;nthdlm_d_/'-_lk1.dac_./07/97CF:m

,o



TABLE:I (Continued)

NAS ALAMEDA
SAMPLES SELECTEDFOR BACKGROUND DATA SET

_" : ' DEPTH INTERVAL
C EETBGS) POINTNAME

PI_ M-_G2-002 2.0 "2.5 MBG-2
PINK NI-BG2.005 5.0 5..5 MBG-2
p_ M-]3G4-002 2.0 2'S MBG-4
PINK M*BG4-007 %$ 8.0 MBG-4
.P]]qK" ., A,I-]3G4..010 I0.0 10.5 MBG..4
P_,u_ M_-A 5.0 6.S MZ0_-A
PINK MX0S-B o.o 0.5 MI0._-B
PXI_ MI05-A 5.5 7.0 MI0foA
vn_ Mt0S-_. o.0 o.s M_OS-B
Pn_ M ]0S-A 5.0 6.5 MmS-A
PINX MI08-B 0.0 0.5 MI08-B

_J_OW 280-S01.-016 0.0 0.0 SSI-RA-14
YELLOW A2 [0.0-0.0] 0.0 0.0 ".A-2
_ow A3[o.o-o.o] o.o o.o A-3
YF_I2.OW A4 [O.0-0.0J 0.0 0.0 A-4
YELLOW A5[O.O4).O] 0.0 0.0 A..$
YELLOW A6 [0.0-0.0] 0.0 O.0 A4
YELLOW A7 [0.0-0.0] 0.0 0.0 A-7
'Y£LLOW AS[o.o-o.o! o.o o.o A..S
YELLOW•, ]Z2[0.O-0.0] 0.0 0.0 . B-2
Y_LLOW B3[0.G0.0] 0.0 o.0 B-_

,:..... YELLOW ]34[0.0-0.0] 0.0 0.0 B,,4
', YELLOW B5[0.0-0.0]• 0.0 0.0 ]3-5

_ Y]_LLOW B6 [0.0-0.0] 0.0 0.0 B-6
_LLOW B7[0.0.0.0]' 0.0 O.0 B-?
YE..LOW ]3sio.o-o.o] o.o o.o B-s
Y_LLOW F; Io..o-o.o:] o.o o.o F-s
YELLOW F2 [0.0..0.0J 0.0 0.0 1=-2
YFJ.LOW ]:3[0.0.0.0] 0.0 o.o F-3
YELLOW F4 [0.0-0.0] 0.0 - 0.0 F-.4
YELLOW F5 [o.o.o.o]" o.o o.o F-S
YELLOW F6 [0.0-0.0] 0.0 0.0 F-6
YELLOW F9 [0.0.0.0] 0.0 • o.o F-g
"YEIJ..OW G2 IO.O-0.0] 0.0 0.0 0-2.
YELLOW G3 [0.04).0] 0.0 "0.0 G-3
YELLOW G5[0.0-O.O] . o.o o.o O-$
_OW G8[0.0-0.0] , 0.0 0.0 G..8

• YELLOW G9 [0.0-0.0] 0.0 0.0 G-9
YELLOW HS[0.o-o.o] o.o o.o . H-8
YELLOW H9[0.0-0.0] 0.0 0.0 H-9
Y_J.ow 17[o.o.o.o] o.o o.o 1-7
YELLOW IS [o.o.o.o] o.o o.o X-8
YELLOW Y7[o.o-o.o o.o o.o J-7
YELLOW J8Xo.o-o.o] o.o o.o J4
YFILOW K6 [0.04).O] 0.e,, 0.0 K.8
YELLOW K? [0.0_0.0] 0.0 0.0 K-7 -
YELLOW 1.5[0.0-0.0] 0.0 0.0 i.-$

L,to.o.o] . o.o o.o
.J

"'.... _ 161n'Im/dla=ldl_kI.dee/ff_r//F/Ijm



"TABLE 1 (Continued}-.

NAS AI.AM]ZDA
SAb_LES'SELE't'q'EDlrORBACKGROUND DATA SET

D Fri
AREA SAMPLE . (FEET BGS} , POINT NAJ_,EE

"YELLOW 1.7 [O.O-O.O] 0.0 0.0 I,-7
Y'h'I.JLOW M-004A-0 2.0 2.5 M004-A

"YELLOW M-004A-004. 3.5 4.5 M004-A
YHLLOW M-005A-0 0.5 1.5 M00S-A
YP.LLOW M-005A-O03 2.0 , 2.5 M00S-A
YELLOW M-008A*0 0.5 • 1.8 M00$-A

Y'EIJ.,OW M-00SA-00_ 2,0. 3.3 MOOJ-A
Y]_.LOW M-025A-004 4.0 0.0 M02_A

YEJ.LOW M4 [0.0-0.0] 0.0 0.0 M,4
Y_.OW M5[0.0-0.0] 0.0 0.0 M_
Y_LOW M6 [0.0..0.03 . 0.0 0.0 M4.
Y'£LLOW M7 [0.0-0.0] 0,0 0,0 M-7
YELLOW _Mg [0.0-0.0] 0.0 0.0 ' M-8

NOteS:

bgs= ]_.lowgroundsurface
Point Name desi_w.s the _ample location as sbow_on' Figure 1.

• °...,
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TADLI_2 (Co.timmd)a

NAS ALAMEDA
BACKGROUND DATA FOR BLUE AREA

DATA SUMMARY



TABLE3

NAS ALAMEDA
BACKGROUNDDATA FOR YEULO_YAREA

i*' DATASUMMARY

|norgnnh=Chemleals(mg/'kg) _,

NA 51151 6,156 2,532 6,8.69 0.41
Antlmony_ 1.3-7.3 3/51 2°9 0.69 .3.1 0.24

Ars_mtc°) 10-I2 22/51 7.6 6.4 9,4 0.84

Bariumm° 21-24 _ 44151 30.4 1.9 o_, "4305 0.|8

Beryllium€o 1-1.2 10/.51 0.58 0. I9 0.63 0.33

Cadmium°j 0.36-1,2 12151 0.66 0.49 0.80 0°74

Calcium_ HA 51151 3,441 2.0 5,269 0.08
t_hromium€° NA 51151 32.I 804 34.4 0.26
Cob,_lt_L_ 5-?.6 20gli 4,3 2.3 4.9 0o53

Copper°_ 5o5-5,_6 49gl _5.9 12.0 19.3 (_o76

Iron°) HA, .'J|lSl 10,32,4, 3,859 11[,410 0,.37
[oeadc_ HA 5115| 22.2 2,8 51.7 0.33

Magne.,;iurK_ HA 51131 2,54I 106 3,I78 0°06

Mang_est_o) HA 51/51 136.9 73.ti 157.6 0_54

Mercury°_ 0.05-0.15 5110 •0,,08 0o,05 O.12 O,,6;g
NA 5|151 27.8 9.8 30.6 0.35

Potassium°_ HA 51/51 921 291 1,003 0.32

Silver(_ O.18.-6 6/51 2.9 4.! 4.0 1.4
Sodiumo_ 125-610 11151 353 260.8 425°9 0.74

Titanium_ HA 41/4J 456 77oi 480,,,2 OoI'/

Vsnadium€_j HA 51151 25o7 7.9" 23°9 0.31

Zinc_,lj HA .51151 47.8 31.9 $6.8 0.67



TABLE 3{Co.{immd)

NAS ALAMEDA
BACKGROUND DATA FOR Y_,LLOW AREA

DATA SUMMARY
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iABLT_4

NAS ALAMEDA"
BACKGROUND DATA FOR PINKAREA

DATA SUMMARY
4_



TABLE4 (Continued)

NASALAMEDA
DACKGROUNDDATAFORPINKAI_EA

DATA SUMMARY

Zincm 18.0 30.8 0.17
Polycydlc A.romafle.Ilydrocnrbons (:glkg)

Acenaphthene°_ 70-.3,400 1156 17,1.6 226°2 182_3 !_9

Anthracene°_ 70-3,400 1156 123.2 226.8 I_4.! l.g
o ;

Benzo(a)anthracene.m 100-3,400 I156 497.1 2,264.3 1,105.0 4.6

. Benzo(a)pyrene_ 140-3,400 1156 186.4 394..9 292.4 2.1

Benzo(b)fluoranthenem 100-3,400 1/56 168.1 366. ! 2_6.4 2.2

Benzo(g,h,i)perylene°_ 160-3,400 ii56 177.1 300.4 25707 1.7

Bcnzo(k)fluoranthenet_ 100-3,400 1/56 138.1 232.9 200.6 i.7

Chrysene_ 100-3,400 1/56 1.53.8 288.9 231.4 1.9
Fluoranthene°_ 70-3,400 3/56 207.5 477.0 355.6 2.3

Indeno(1,2,3.cd_pyrcne¢_ 160-3,400 |156 178;8 309.8 : 262.0 1.7

_Naphthalene°_ 70-3,400 1/56 120.7 226.2 181.4 1.9

Phenanthrene°| 70-3,400 2/.56 131.3 291.1 2_°4 2.2

Pyreneo_ 70-3,400 3/56 240.5 831.0 463.5 3.5

Not_:

o_ Data normallydistribu!ed ..
r_ Data lognormallydistributed. Calculatedcoefficientof variationfornatural[ogarithm-transformeddata.
o_ Too few detectionsto determinedistributlon. Calculatedcoeff_c|entofvarlation fi'omarithmeticmeu, andstandardde_viationo
m Dataare not normallyor IognommllydlstdbutedoCaladatul coefficientof'varlationfromarithmeticmeanandstandarddeviation,
NA Not applicable
mglk_ m!!llgram_per kilogram ..
pI,Ikg microgramsper I:tlogra_

°°-

"" ": _d'_, ;



_ _._i____ ' - 1655outhJJnlonBoulevardUnlonTower,Suite 1000 Lak_wood,CO 80228' 1
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Ms.TeresaBernhard/l_/b.CamilleGan'baldi
Engineers-in-Charge
Deparuncntof theNavy
EngineeringField ActivityWest
Naval Fa¢i]JtlesEngineeringCommand
900CommodoreDrive -
SanBruno,California94066-5006

a,

Dear Ms. BernhardandMs. Garibaldi:

This lettercontainsTheresull.sofaddle|DualanalysesperformedonthebackgrounddataSe_Sasrequestedat
the inter_gencymeeting of F©bruary26, 1997. Specifically,outliertestswereperformed forthe following
chemicals: zinc in the blue area;berylliuminthe pink area;anda.,,senicandsilver inthe yellow area.
Tablespresenting the_lcuiations andresultsof these tesr_areenclosedasArLacltrnentA. Also, _e 80th
lowerconfidence limit on the 95thpercentileof the disu'_udon{80LCL/9$)valuewas calculatedforall
inorganicchemicab at eachof thethreeback_ound are_, andnew datasummariescalculatedwithout
outlyingvaluesareincludedasTables1tl_ouooh3 ofthls letter,the 80LCL/95concentr_t|onslurealso
reportedin thesedamsummaryrabies.

",. Theoutliertestsu.sedforevaluat_gzlnc,beryllium,_scnlc,andsilverwereRosner'slest(forzincand
'"'\ beryllium)andDLxon's.test(forarsenicandshyer).The Rosner'stest requiresat least 25 detected re_l_

...... for.application,while Dixon'stcs_Lsmort appropriateforsetswith lessthan25 detectedresul_a.The' • t

Rosner'stestcalculatesatestvalueusingthemeanandstandarddeviationof thedatasetafterremovalof
thesuspectedoutlier.Thecalculatedtest valueisthencomparedtoacriticalvaluecorrespondingtoa
p_icular levelofslgnificanceandsample.TheDixon'stestexa.'Tiinesthesuspectedoutlyingvaluerelative
to the rmge of valuesandthenextclosestvaluetothesuspectedoutlier. Thetestvaluecalculatedina
DLxon'stest b also€ompuedm acddcalvaluecorrespondingtoa dedr¢dlevelof significanceandthe
samplesize. In both cases,if the I_t valueexceedsthe crldcalvalue, theextreme value is considered an
oudier.Thetestarerepeated,iterativelyremovingthemoo1ex_'emevalue,until thetestvaluenolonger
e.xceedsthe cHt|calvalue.BothofthcsetestsaredescribedindetailinEPA'sGuldar_eeforDataQuality
Assessment(EPA 1996)andeithermaybeusedwithnormallyorlognormallydis_bu:eddata.

Us[ngthesetest,it appearsthatthearsenicvalueof33 miIl]gTar_perkilogram(m_Jkg)in theyellowarea"
isnotanoutlier,Thehighestvalueofzinc(316mg/k$)inthe blue_ea andof beryllium intheplnkarea.
(2.29m_g) axeoudiersatalpha,, 0.05.Thequestionedvalueofsiivcr'(30mg/kg)in leeyellowareamay
notbeanoutlier;the dlstn'butionofsilvercouldnotbedefined,sotheDLxon'stestwasperformedon
unla-ansformcdandlog,normallytransformeddata.Usingunn'ansformeddata,thevalueof 30mg/kg
appearedto be an outlierat alpha- 0.05, but _ot at alpha= 0.01. Using iog-uansformeddata,the valueof

• 30mg/kgis notanoutlierateitheralpha= 0.05or=0.01. it h n:€ommendedthatthis valueberetained
becausel,heresul_ of the outliertestarenot unequivocal,anditis verypo_l¢ that the distribut|onof
silverisindeed!ognonnaLAdditionally,therei._no sitehistory to indicatethat silver wouldbe site-related
at anypan oldie base.

The s_znpleidentificationnmnbcrassociatedwidlthe outlyingzinc vaJueb M-BG3.000 andfor beryllium
b ]312-08-000..AdditlonaJly,the inorganicrcsulL5associatedwid_sample280-516.02-8were removed

" . ... fromthe yellowbackgrotmddatasetdueto anoudyin.gvalueof Ica_d,_ agreedin theFebrua_25,

_ ) 1997interagcncymeeting.Removaloftheseuanplcsdecreasestheinorganicchemical.samplesizesto.o. , o

Telephone:303914.1700 Facsimile:303 914.1610 www.terranext.com



Ms. BernhudIMs. Garibaldi
March 14, l_g7
Page2 of 2

88 forthebluearea,50forthepinkarea,and55fortheyellowarea.Reviseddatasummariesareattached
asTables1through3.

TheSOLCU95 concentrationsforinorganicchemicalswerecalculatedusingtheformulap_'esentedinthe
Statistical Methodology for BackgroundComp_lsons (NAS Alameda),which can also be found in
StatisticalblethodsforEnvlronmenmlPollutionMonhor_ng(Gilbert1987).Thecalculationwasperformed
onun:ransfon'neddatafornormallydistributeddamandfordamforwhichadism'budoncouldnotbe

de,ermined.ForIognormallydistributeddam,the80LCI../95calculation_ performedonthenatural
logarithm-u-',msformeddata.TheseconcentrationswerecalculatedaRerremowlofsampleM-BG._-O00in
thebluearea,B12-08-000inthepkAkarea,and2E0-S16-25intheyellowarea.A valueofone-halfthe
samplequantRazionlimitwassubstitutedfornonde.tectresults.The80LCL/95concentrationwasnot
ca.Iculatedfororganicchemicals becausethis valuewill not be used in th¢assessment of"anthropogen|€
orgfinicchemicals.

If you have any questions or comments regardingthese calculations, pleasecall me at (._03)914-1752.

Sincerely,

TheresaK. Lopez
Senior Toxicologist

; •

co: SusanWilloughby,PRC ..........'
DuaneBalch,PRC

EPA. 1996. GuidanceforDam QualityAssessment. EPA QA/G-9. Quall_ Assurance Division.
Washington, D.C. February.

Gilbert, ILO. 1957. SmzlsticaiMethods forEnvironmentalPollution Monitoring. Van Nostrand Reinhold.
New York;
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°I'Atlt,t._I
NASA[,AMf_,I)A

llACI{G1tOUNDDATA I_O1_,BLUEAR£_
DATASUMMAtl.Y

ClJ_mlent SQI, Freq,cnty ,r Mlnimln, Mllxhmml Men, Slandard 95UCL. CV ROLCU951h
Detectlo, De',ecled i)elecled Co,eenlrnflon Devi,fion percentile

Co,eenlratlon Conccnlrnlion

inorgnnleChemicals(ml_llcg)

Alunsinumm NA 88188 2,880 .26.800 5,'/03 |.6 "/,0"/8 0.06 15,509

Antlmon_s 0.46-9.2 2188 0.89 1.0. . 1.8 1.3 2.0 0.71 4.4

_rsenlcm 0.6I- 13 33188 0.74 23.0 2.2 2.9 4.8 !.3 19.2

Oorlumm 24-25 85188 0.30 198 48.6 32.4 .%_.$ 0.67 i 14.9
........... • ....... _ ,=, ° , .........

Berylliumm 0.2-1.3 25188 0.09 0.77 032 0.21 0.36 0.67 0.76
.= ,,, ....

Cadmiumm 0.06-1.3 29./88 0.1 0.82 0.31 0.23 0.36 0.73 0,'/8
, , • ,

Cnlch_mm jr...... NA 88188 1,350 19,200 3,033 1.9 4,t81 0.08 10,958, LJ.

Chrqm|umm NA 88188 11.4 81.7 33.6 13 36.4 I 0.39 60.1

Cobaltm . 3.9-6.8 66189 1.9 !,1 5.0 . 25 5_6 0.54 10.6

Copped_) 5.8-6.3 83189 4.2 89.4 10.4 2.0 I3.1 0.30 42.7

&onto NA 88188 760 26,900 10,013 5,072 11,087 0.51 20,390
.......... I I

Lendm 1.4-6.8 27/88 1.1 4 i 3.2 2.2 5.2 0.66 16.1
....... i I _l _ IIIIIII iiiiill = =

Mngnesiumm NA 88188 1,510 42,400 2,$57 1.6 3,159 0.06 6,858
ii........... m i ii L I

Mnngnnesem NA 88188 SO 1,060 126 15 160 0.11 365

Nlckelm NA 881.88 11.6 88.5 26.9 . I.S 31.9 0. f3 63.4 _



TAIILgI(CONTINUF,D)
NAS ALAMI_DA

• IIACI{CItOUNDDATA POlt11LUgAfriCA'
DATA SUMMAItY

Chemlent SQL. Preq,e, cy Mi,imum Mnxhmmt Mean St,,d,rd 95UCL CV Jt0t,CLr.)Sth
el" Ileleetecl Itefecled Co,cenlrnflo, l)evinlion peree,lile

Deteclto. Co.ce.tr.tlnq Co.ce.lralion
. , | i .... .., i ..

I'otassiumol 610 87188 310 • 6.382 800 1.6 997 0.07 2,203
,, HiJ|ll ,=, m= ii .i i

Selen|um°) 0.42-13 1188 5.7 5.? 2.9 2.1 , 3.3 0.?2 7.1
i l i,, ,l| i , , , . _

Silver4_) 0.!8-6.5 .2/88 0.44 0.61 0.95 !.2 i.2 1.2 3.4
, .i ,,Hi ,| , . ......

Sodiumm 288-650 68188 ... 88.1 3,510 299.8 2.2 473.1 0.14 !;473
.. i u(

Thalliumm 0.36-13 1188 5.3 ". 5.3 2.4 2.2 2.8 0.93 6.9
i ill • i • ...... .... , •

Tita,imn(') HA 66166 • 223 !,020 408.4 .148.8 444.3 0.36 ?05.?
,,,|m LJ , ,,.

Vanadium(t) NA 88188 12.8 62.3 22.4 8.8 24.2 0.40 40.5

Zinct_) NA 88188 14 84 26.2 1.5 31 0.13 61.0
i, i ( , ..... _ .

PolyeyclleAremnlle!_rdroenrbons(.g/k_
,,, =j , • , , , ,, ,,

Acenephlhencm' 83-14,000 1185 130 130 293.1 ?43.2 453.5 2.5 HA
.= ,=

Anthrncen_o_ 83-14,000 2185 5P 390 294.2 743.$ 454.? 2.S HA
i i ii -. || i.|l , =,. _,l i i ,,..

Denzo(a)mlthrneene_41. 100-14,000 8185 61 1.000 290.1 747.9 451,5 2.6 NA

Benzo(a)pyrene") ' 140-14,000 11185 48 1,300 208.4 !.8 277.3 0.11 HA
,,, ., , ,, , ,. ,r , !

Oenzo[b)flu'orantltenen) 100-14,000 9/85 66 ?60 202.4 1.8 273,P 0.l I HA
i i . i m,l_m _ _ , ,, .

Denzo(g,h,i)perylene_') 170,14,000 618_ 140 950 304.6 748.8 465.6 2.4 NA

Benzo(k)lluofantheneo_ t00-14,000 6185" 100 !,!00 208.1 1.8 280.9 0.11 HA



F _"
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'rAIILEI(CONTINUED)
NAS ALAMEDA

BACKGROUND DA'rAFOR BLUE _RF_
DATA SUMMMW

Ckemlc.! SqU Frequency Mt.i.mm Maxh.mn Mann Sln.dard 95UCL CV 80LCU9SIll
of Detecled I)efeclcd Co.eenlrntlon D_vinlton peRenfile

I)elecllon Conee.lrnlton Coneealrnllo.

Chrysenet'| 100-14,000 ! 1185 • 58 • !,.100 288.9 752.6 431.3 2.6 HA

D|benzo(a.h) 1"/0-14,000 1185 230 230 296.4 "/42.4 , 455.7 2.5 HA
anthracenep)

j i , i ii i - , , • ill i

Fi.ornnlheneo_ 83-14,000 12185 54 2,000 198.2 i.9 284.2 0.13 HA

Fluoren_(:l 83-14,000 !I83 100 100 2925 • "/43.3 453.2 2.5 HA
J, ,| i ,

tndeno(I,2,3-e,d)- 170-14,000 6185 120 "930" 215.2 1.7 279.3 0.1() HA
pyre.era

Neptdhalcnem 83-14.000 1185 35 35 292.3 743.5 452.8 2.5 HA

2-Methylnaphlhalene°_ 100-14.000 il85 320 320 294.2 742.9 4:N.6 2.5 HA
J

Phen_nlhrenem 83-14,000 8183 27 !,600 196 2.0 284.2 0.13 HA
l II I I HI II I I [ ............

Pyrenem 83-14,000 ' 12/85 65 2,500 343.4 785.3 .484.6 2.3 HA........ , .. ,e .e i

Holes:

SQL , Samplequantilntlon Lhnil
95 UCL 95 percentUpperConlide.ee Lh.it or theMeanConcenlrallo."-
CV Cocmdc.t of Variation

80LCL/951hpercentile 801hpercentLowerConfidenceLimitorlhe951hpercent|reoflhedisldbution
HA Not.applicable
mg/kg mllligral_ perkilogram
ug/kg microgramsperkilog'rmn

It) Dnla.on.ally dislrlbuled



I"AIILEl(CONTINUF,D)
NAS ALAMEDA

BACKGROUND DATA FOR BLUE AREA_
DATA SUMMAIaY

"°

Ill _q_Datalognormaltyd|strlbutcd.CalculatedCV and 80LCL,_5 forngtnmlIoliartthm-transrormeddata.
oi Too rowdctcct|onstodetenn|,edistr|but|on.Cnlcltlaled (_V gild 80LCLP)SIhpercentile.fromar]lhmel|¢meanand standarddeviation.
la l)ntnore.notIsonnnllyorIog,orlngllydistributed.CalculatedCV gztd80t.CtJgSth'pcrccntilefromarittmletiemeanandstandarddeviation.
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"I'AULE2
NASALAMEDA

ItACI{GROUNDDATAFORPINK ARER
DATASUMMARY

Chemlenl SQL Freq'Rncyor Mhdnmm Mnxlnmm Me:m Sln,dnrd 95 UCL CV 80LCIJ95th
Del©elion Ileleeltd Delecled Colleelllraf|on Deyialion percentile

Conee,lralton (_oncenlrniton
i

i ,l, =, .... i, ,, ,,, i

lnorl:nnt©Chemlenls(mi_lkg)
,, ,,,, , ,,,i • | ......

Alumlnumm NA 55155 1,760 22,600 $,231 1.6 6,528 I 0.05 12,930

. Anti,nenym 0.46-I1.0 181.$5 0.7 8.6 2.2 1.8 2.7 0.84 5.7a

Arsehlco) 0.59-10 45155 0.44 15.6 !.8 2.4 3.1 " 1.4 8.7
., , it ,i , , i

Dnriom(n NA 55155 6.9 . 156 3d.0 1.7 47.4 [ 0.15 103

DeryUiumo) 0.1.$-I.0 281.$5 0.25 1.47 0.50 0.35 0.60 0.71 1.2
....... i i i ,, , .......

Cadre|urntl| 0.08-1.0 ! 1155 0.l 3.2 0.19 2.7. 0.42 0.39 !.33

Calciumm ./ NA 55/55 816 66,600 2,913 2.1 4.686 0.09 12,513
,HI i i ,m| I ., , I .

ChrontlumO) NA .$51.$5 15.6 663 30.4 9.9 33.1 0.33 50.0
...... m ;,i _ -- .-

Cobalt p) " 3.96-5.7 4gl55 3.0 49.7 6.I 6.7 7.9 !. i i9.3,I

Coppe_} 8.1-10.2 52t5.$ 3.1 49.1 7.5 1,8 10.5 0.29 24.3

Ironm , NA 55155 4,300 27,900 9,365 1.5 I1,230 0.04 20,394

Lendm !.9-3.0 •51155 0.47 165 4.1 2.8 9.9 0.01 32.6
i , l. ii

Mngneslumm HA S$155 1,290 8,800 2,627 13 3,172 0.0.$ 5,969

Manganesem HA $515_ $._.:5 748 126.1 1.7 167.6 0.l I 363.1
JJlllll L

Mercur_ z) 0.06-0.27 7154 0.057 2.71 .... 0.063........ I 2.4 0.12 0.31 0.34



TAIILEZ(CONTINUED]
NASALAMEDA

IIACllGROUNI) DATAFOIl PINKAREA.
DATASUMMARY

, J,

Chemical SQL Freq,eney Mi;dmtmz Mnxlmum Mcnn Slatldard 95 UCb CV 80LCUPSIh
of Detecled Detected Cmtcentralion Devlnlion • percenllle

Detecllon Co,©enlrntto, Concenlrntion
i i , ill ll,i

Nick¢|_} HA $3155 i I.S 80.4 25.8 1.4 , 30.1 0.10 49.7

Polnsslnm°l NA $._t55 209 2,480 683 1.5 819 0.06 1,523
mm i i i • tL lll.i i .....

SilvmO) 0,18-1.47 11155 0.32 " 5,6 0.30 2.5 0.58 0.74 }.'/3
=- __ • i i i i i ii

Sodlumcq NA 55155 62,6 : 1,580 335.9 1.9 . 503.4 0.I I !,25t
ii i i i i i i llll i i i i ii, ,,.

Titnnium") HA. Ill 518 518 518 • NA . NA" NA NA
l lll | II m I .........

Vanodiuml*| FIA 55/5S 10.3 53.3 22.6 9.0 25.1 0.40 4,1.6
_ is ....... i i

Zinczz) 18 54155 10 191 22.6 1.7 29.2 0.16 61.5
i z .......... '...........

jr_

I'olycy©ll©Aromnlic llydrocnrbons (t,€/k_)
,, ,iml i i i,i ,, |sl J i

Acenaphthylenem 70-3,400 11._6 IS0 150. 121.6 226.2 182.3 1.9 NA
liH us J i i i p,ia ?

Anthracenet_) 70-3,400• 1156 240 240 123.2 226.8 184.1 1.8 NA

Benzo(nlnnlhmcends) 100-3,400 1/56 1,600 1,600 49"/.1 2,254.3 1,105.0 4.6 HA
i IHIII i i i i H u i , ,|, .

Denzo(m}pyrencm' 140-3.400 115_ 2.600 2.600 186.4 394.9 292.4 2.1 HA

Oenzo(b)fluornntt_n__} 100-3,400 I1._6 2,300 2,300 168.1 366.1 266.4 2.2 HA

Denzo(G.h.I)pe_iene°) 160-3,400...... 1156 1,700 !,700 177.1 ._ "300.4 257.7 !.7 :.... HA
OenzoCk)fluoranthen@_100-3,400 !/56 620 620 " 138.1 232.9 200,6 1.7 HA

• . , ,,,,, .... •....

.,o
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•rAtlLg2(CoH'rINU£D}
NAS ALAMZI)A

DACKGItOUNDDATA FORPINKAREA.
DATA SUMMARY

--2"

Chemt'cnl SQL Freq,eney Mhdm,m Mnxhnt,m Mann Stn,dnrd 95 UCL CV 80LCUgSth
of Detected Det©cted Concentration Dev.intimt percentile

Detection Conccntralion Concentration
all s i i is q i|ll i i . .....

Chejsenem" 100-3,400 II56 1,500 1,500 153.8 288.9 231.4 1.9 HA

Piuoranthenep) '/0-3,4.00 31S6 34 3,600 207.5 4"/7.0 , 355.6 2.3 HA

lndeno(I.2,Z-€,d)- 160-3,400 1156 1,800 1.800 178.8 309.8 262.0 1.7 NA
pyrenep)

JH. H ' ,. , ! '1 H, ,.m,. IH ,m . a

Naphthalendq, 70-3,400 11.'_6 9P 99 • 1207 226.2 181.4 t.P NA

Phenaothrenep) 70-3,400 2156 240 2,200 131.3 291.1 • 209.4 2.2 HA

Pyrcnepl 70-3,400 3135 210 6,100 l. 240.5 831.0 463.S 3.3. HA

Notes:

SQL / SampleQnnntilationLimit
PJUCL . 95percentUpperConfidenceLimitei'theMeanConcentration
CV CoelTiclentof Variation
80LCL/95thpercentile 80111percentLowerConfidenceLimitorthe951hpercentileol'ti|edistribution
HA Not appUcable
mg/kg milligramsperkiloGrmn
urJkll microgramsperkilogram

I

m Datanaturallydlstrlbdted
oJ Datatognom_nt|ydistributed.CalculatedCV endSOLCUOSfornnturatIoGnrithm-transfenneddata.
!Jl Too rowdetectionsto determinedistribution,CalculatedCV and80LCUD_Ifromarithmeticmeannndstandarddeviation.
m Dataarenotnonnnlly or Iognormallydistributed.CalculatedCVand 80LCL/95fromnrhhmetlemennandstandarddevlatlon

,,a

in
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"rAI_LI?.3
NASALAMEDA

IIACICGllOUNDDATAFOlt VI?.LLOWAREA
DATA SUMMARY

z'
J i ......... m , ill , "

Chemlc.1 SQL, I Freq.e.ey of Ml.lmum Mnz|mum MCIIII S|nndnrd PSUCL, CV BOl_U'.)gtls
Deiccllo, lleteele(! Ileleeled Co,cenlrnlio, Ilevinlio. percc.itle

C.,ee,lrntton Co,¢c.lrnlion
•, - " ? i

InorganicChemlenls(mgllcl_}

Alumlnumm - NA 50/50 20 .13,300 6.119 2,543 6,841 0.42 I1,091

Antimon_s) 2.._-7.3 3150 2.8 3.6 3.0 0.61 3.1 0.21 ,4.2

Arseni_q 10-12 21IS0 !.1 33 7.7 6.5 9.3 0.84 20.3
i,ll llll i. ii .......... _ .....

13nriumo) 21-24 43/$0 19.8 260 30.0 1.8 43.0 0.18 99.4
| i i i|l

Dcrylliumo) !-1.2 9150 0.3 L3 0.S? 0.19 0.63 0.33 0.95
i , , i , i

Cadmium") 0,36-1.2 11150 0.33 2.9 0.66 0.49 0.80 0.75 1.6

CalciumO_ ./ NA 50f$0 .q00 97,000 3,4!! 2.0 .%256 0.08 12,995
• i°ll| ,i i ....

Chrom|mn(q . HA :S0150 J.0 693 32.0 $.4 34.4 0.10 48.5
ii Hm L.... ,, ., H

Cobalt") • 5-6 20/$0 4.3 11.4 . 4.3 2.3 5.0 0.54 2.6
,,, j

'" Coppcffq $.S-$.6 48/50 4.2 49 15.7 12.1 19.1 0.77 39.3 _
,,m • i i,= . ,,m , H, ,, H,|,

lr°n(*) t NA SOl50 - 10 20,800 . 10,247 3,859 ! 1,410 0.38 17,791............. i i i,,ll H

L©adnJ NA 50150 3.3 180 20.7 2.4 41.2 0.29 I 18
ii ii i i inl i i |

Magn©slum") NA 30t50 "500 8.820 2.540 !.6 3.192 0.06 6.231

Mnnganesem HA 30/$0 $.0 330 136.2 74.1 I$7.3 0.54 28!H

Mercu_" 0.0_-0,lI $/9 0.05 0,18 "0,0g. ....... 0.06 0.12, 0.72 0.15

: t



"rAI)l.,l_3 (CoN'rlNUI_I))
NAS ALAMEDA

IIACICGltOUND DATA FOR YELLOW AIU_A
DATA SUMMARY

P

Chemtenl SQU Preq,enty Minimum Mnxhnmn Menn Sla,_hqrd 95 U(:I_ CV 80L.CU95t5

of Delccled Detected Concentrnllon Deviation pe.r©mltile
Deleclion Concenlrnlion Concentrntion *

........ ' ' ,. , •

Nickelm NA 50150- ,5.0 71.1 27,7 9.9 , 30.5 0.36 46.7
- - i | , • ' i ,,ira •

Polnisiumol NA :;0150 500 1,700 914 2S9 996 0.32 1,479
i Ill • ...... m I .....

S|lvc_q 0.4g-6 6150 0.$2 30 2.9 4.1 4.1 1.4 11.0
........ i ul -

Sodiumm $00.610 ! I150 232 ": 1,380 358 260 432 0.73 867
.. .,. .................

Titanlumm NA 41/41 280" 663 456 • 77.1 480.2 .i 0.17 603

VfmadiumO) NA 50150 15.6 50.0 25.3 7.9 27.7 0.31 40.9
Ill ...........

Zincm NA 50150 17.0 140.0 46.9 3L6 _;5.8 0.67 108.6
iiiii i m i in i _"

Polyeyelle Aromntle'_lydroenrbons(,g/kg)
| .i ._.

Benzo(a)pyrcneo) 84-6.700 ti51 24 24 400.4 487.1 537.4 1.2 HA
i i

Denzo(g,h,i)perylenetj) 96-6,700 !/51 19 19 402.2 48&9 538.9 1.2 HA
....... I IIIll HID II[ I If J mil .......

Chry_en¢o) 60-6,700 2151 22 130 398.2 488.7 535.6 1.2 HA
-- i iJ * JJ_lL

Fluornnlhenem ' 48-6,700 3151 30 790 407.0 492,1 545.4 i.2 HA
............. • m I Hi [ - roll

lndeno(I,2,3-e,d)- 96-6,700 1/51 21 21 402.2 4g_;.9 538.9 1.2 NA
p_reneol

phenanthrenets)" 48-6,700 2151 120 200 401.9 496.7 53g.g 1.2 HA

Pyrenem 48-6,700 4151 33 900 41I.I 492.8 549.7 1.2 HA
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Sheet1

rsenic - Outlier evaluatio_ Using Dixon'sTest ! I iYellow Area . ! I I I
....... I ! I I I I

Data are normallydistributed J J., , , I 1 ,
Chemical JDetectedResult Units I

,eo,o! ,,,I I
Arsenic J 1.62 ! !
Arsenic ! 1.74 I I

Arsenic , 1.9 I J I JArsenic J 2.19 I - J
Arsenic ! 3.31 J . J I J
Arsenic I 3.8 I I I !
ArsenicI 4".83 I ! I I
Arsenic I 5.45 i ! I I
A_senic 1 7.75! I J J I -
Arsenic . _ 11J J _ J J
Arsenic i 111 I i ] .... J ..
Arsenic , !.' ,, 111 J J i J
Arsanic i 111 I i J
ArsenicI 111 I i I "
Arsenic J 11! I I J'

• Arsenic I 131 [ I I
ArsenicI Isl ' I I ,I '
Arsenic I 211 I I I -
Arsenic J 2-21 I I I I
ArsenicJ 28{ I I I I
Arsenic I 33j I J J I,

a I I I I t "
N=22 ! I I I I I

! I i ! I i
Dixon'sTest t I I I J

C= Jl 0"1567889621 t II! tJ "'JJ " ..I ! o s
CriticalValueatalpha= 0.05 is0.43 J ' I "J

I I s f i
Based on the resultsof this test, As at 33 mg/kg is notan outlier at alpha = 0.05

•...,

• Page 1
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Zinc OutlierEvaluationUsingRosnersTest
BlueAres

Rk I 6"068Sll 2-9S4961 I
Critical Value at alpha : 0.05 3.35000_ 3.350001 j

..... I ....... I I I
PotentialOutlier1 J I
Zl.C 1 _6.ooooo 5.75574 ( I

r ! J
I I

PotentialOutlier2 I
ZINC j 84,00000 4.43082 ' ' I

! J J
Basedon these results, the highest hit of Zn (316)is an outlier J
but no other value is an outlier I _

r
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1.0 INTRODUCTION

This technical memorandum describes Navy's approach for estimatingthe concentrations of ambient

metals in shallow groundwater at Alameda Point and presents the ambient metals concentrations

determined for the shallow groundwater. The term "shallow groundwater" refers to the first water-

bearing zone at Alameda Point. The second water-bearing zone was not evaluated due to extensive salt

water intrusion. The estimated concentrations of ambient metals are intended for use in the baseline

human health risk assessment (HHRA), ecological risk assessment (ERA), and the remedial investigation

(RI) of the Installation Restoration Program (IRP) sites at Alameda Point. The approach for estimating

the Concentrations of ambient metals in groundwater documented in this technical memorandum was

discussed and agreed upon during technical and base realignment and closure (BRAC) cleanup team

(BCT) meetings between the Navy and the regulatory agencies in April and May, 1998.

1.1 PURPOSE

Inorganic constituents in groundwater may be naturally occurring, the result of contamination by a

potentially responsible party (PRP), or anthropogenic (resulting from human activities unrelated to a

_ PRP). Since inorganic constituents occurnaturally in groundwater, it is important to determine if

naturally occurring inorganic constituents, Specifically metals, are chemicals of concern (COC). COCs

are an integral part of the baseline HHRA and ERA. Metals are COCs when detected in groundwater

samples fibovethe estimated background concentration. The term "background" is typically used to

describe naturallyoccurring levels of inorganic constituents in groundwater. A distinction between the
term "background" andthe term "ambient" will be made later in this section. Comparing the IR site data

t to backgrounddata is designed to (1) limit remediation of chemicals that are present in the environment
due to natural or non-PRP causes, and (2) focus the RI on contamination that poses a risk to human

health or the environment. Finally, ifremediation is required at a site, background values are considered

when establishing cleanup goals.

Metals occur naturally in groundwater,the concentrationsof which vary among locations. These

inherentvariations in metals concentrationscan potentially arise from several factors, including (1)

differences in overlyingsoil characteristics in the recharge zone, (2) differences in subsurface

hydrostratigraphy,(3) differences in geochemistry, and(4)position within the groundwaterflow system.



' Some concentrations of metals in groundwater at Alameda Point may not be naturally occurring, but are

unrelated to Naval activities at Alameda Point. A review of the history of Alameda Point construction

indicates that almost the entire facility is located on marshland, tidal fiats, and bay margin (submerged

land) that has been filled with sediment dredged from the Oakland Inner Harbor, San Francisco Bay, and

the ship channel/Seaplane Lagoon area. The species and concentration of metals present in the fill

sediment are not known, but may have been impacted by industrial activities along the Oakland

Bayshore and Alameda Island pre-fill bay margins. Because the term "background" typically refers to

concentrations that are present naturally, it is more appropriate to use the term "ambient" to describe the

concentrations of metals that are not related to site-specific contamination. The term "ambient" is used

in this technical memorandum to describe levels of inorganic constituents in groundwater that are

unrelated to site-specific Naval activities.

Because ambient concentrations in groundwater are expected to vary among locations within a single

hydrostratigraphie unit, it is appropriate to consider ambient concentrations as a distribution of values

rather than a single value due to the natural variation of metals in the environment. For the purpose of

screening potential COCs for risk assessment, it is often more practical to use a single value (a highf
value on the upper end of the ambient distribution) to determine whether the levels of inorganic

constituents at an IR site are significantly higher than ambient concentrations. Use of a value at the low

end or middle of the ambient distribution might suggest risk due to naturally occurring metals. This

approach is more straightforward than trying to compare the distribution of the ambient data to the

distribution of the ]R site data. The ambient concentrations discussed and presented in this memorandum

represent the estimated high value on the upper end of the ambient distribution. When comparing the

ambient concentrations presented in this document to IR site data in future risk assessments, thedistribution of the concentrations of ambient metals will also be considered.

I 1.2 APPROACH

During technical meetings between the Navy and regulatory agencies held on April 28 and 29, 1998, the

BCT decidedto follow a statistical approach for the determination of the concentrationsof ambient

metals in groundwatersimilar to that used to determine the concentrations of ambient metals in soils at

Alameda Point (Tetratech EM Inc. [TtEMI] 1997). This simplified approach was followed because of

the transitory natureof groundwaterand the following factors arising from the constructionof Alameda

Point:
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• The presence of anthropogenic metals in fill sediment

• The slow leaching of both naturally-occurring and anthropogenic metals from the marine
sediments into the groundwater

• The marine-derived fill sediment was placed in a column of sea water which now serves
as the aquifer material for the first water bearing zone

•* The disequilibrium of groundwater chemistry due to the slow flushing 0f saline connate
water from the pore spaces and the large geochemical gradients that occur within small
horizontal and vertical distances

• Existing and potential future sea water intrusion induced by remediation- or supply-
based pumping

in consultation with the BCT, the Navy proposed estimating the concentration limits of ambient metals

in the following manner:

• Select well locationsthat appear to be unaffected by IR site-related contamination to
create an initial data set to be used to determine ambient concentrations of metals

• Compare all organic groundwater data from the initial data set to the 1996tap water
preliminary remediation goals (PRG) to exclude impacted wells

• Examine the initial data setusing probability plots and Rosner's test to exclude outlier
concentrations of metals

• Test the remaining data (without outliers) for normality using a statistical graphics
program

• Prepare summary statistics and estimate the ambient concentrations of metals from the

I tested data set

Sections 2 and 3 of this report provide a detailed description of the process used to develop the ambient

metals data set and the statistical procedure used to estimate the concentrations of ambient metals in

groundwater at Alameda Point.

2.0 MONITORING WELL SELECTION AND DATABASE COMPILATION

Beginning in 1991, a number of environmental and geotechnical studies were conducted at Alameda

Point in an effort to characterize environmental contamination that may have been caused by past

activitiesat theairstation.Over 260 monitoring wells were installed during these previous
s



investigations. These monitoring wells form the monitoring well network that was sampled for at least

four quarters and was used to develop the ambient metals data set discussed in this report.

The data set used to determine the concentrationsof ambient metals in groundwaterwas limited to

groundwater samples collected from the first water-bearing zone. Groundwatersamples collected from

the second water-bearing zone were not included in the data set due to extensive saltwater intrusion and

the inherent inability of analytical methods to detect trace metals in the presence of very high levels of

marine salts.

Prior to the development of the current approach to estimate ambient metals concentrations in

groundwater, four wells within the monitoring network (MBG-1, MBG-2, MBG-3, and MBG-4) were
?

identified as ambient wells. However, based on our current approach these wells are not considered

representative of shallow groundwater conditions atAlameda Point due to limited co_,erage and the small

size of the data set. To achieve better lateral coverage and to expand the population of wells to be

i considered in estimating ambient concentrations, a working meeting was held between the Navy and
regulatory agencies on May 11, 1998 to identify potential ambient wells using the criteria discussed

below.

Monitoring wells were designated on a location-by-location basis as potential ambient wells if they met

the following criteria:

• The well must not be located at an IR site that contains metals contamination based on

site history

• The well must be located upgradient or cross-gradientfrom known sources of

contamination at Alameda Point

• The well must not be located within any existing or previously identified organic
contaminant plume

• The well must not be contaminated by any organic compound during any sampling event
unless the detection was infrequent and the concentration was below 1996 tap water
PRGs for the given compound

i Based on the May 11, 1998 technical meeting and a subsequent comparison of potential ambient wells to

tap water PRGs, 35 wells were identified as being unaffected by IR site-related groundwater

contamination. These wells are referred to in this report as "unaffected wells". The 35 unaffected wells

are as.follows:
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DRA-01 M013-A M06-03 M108-A M15-03

M003-E M014-A M06-05 M110-A MBG- 1

M006-A M015-A M07C-08 M117-E MBG-2

M007-A M025-E M103-A M12-02 MBG-3

MOO8-A M026-A M105-A M 12-04 MW530-3

M010-A M026-E M 106-A M 13-08 MWOR-4

M012-A M031-A M 107-A M15-01 MWC2-1

Figures 1 through 3 show the locations of all wells initially screened (black symbol)'and the locations of

the 35 unaffected wells (red symbol) in each region of AlamedaPoint in relationto IR sites, contaminant

• plumes, andthe direction of groundwaterflow.

Filteredmetals data, analyzedusing Contact LaboratoryProgram(CLP) methodology, were used to

t constitute the ambient metals dataset. Unfiltered metals data were not used due to large variations in
turbidity values typically associated with unfiltered samples. Each of the 35 wells was sampled at least ..

four times during the quarterly sampling; therefore, up to 188 separate measured concentrations were

.......... potentially available for each metal. However, fewer concentrations were available for hexavalent
chromium due to infrequent analysis and for molybdenum due to analytical difficulties. A copy of the

ambient data set was transmitted to the BCT for their review.

A question was raised by the BCT following their review, concerning thenumber of wells with reporting
or method detection limits (MDL) that exceeded the 1996tap water PRGs. After reviewing the data set,

at least one chemical in all 35 wells yielded an MDL or reporting limit which exceeded the chemical-
specific PRG. It is important to note that no chemical was actually detected above PRGs; only the

numerical laboratory MDLs (without an actual chemical detected) exceeded a chemical-specific PRG.

Based on the aforementioned analysis, a discussion was held at the May 19, 1998 BCT meeting

regarding wells with chemical-specific MDLs above PRGs. The BCT deeided to retain all wells with a

chemical-specific MDL exceeding the respective PRG due to the following factors:

• The MDLs represent the technologic limits of current (1998) analytical methods (the
data were collected from 1991 to 1995),

• The low potential for a release in the vicinity of a proposed well, since the monitoring
wells selected are not located near an IR site,



• The lack of a potential relationship between the undetectedorganic chemical and metals
in groundwater,

• The fact that the Navy is screening for a potential release and not conducting a risk
assessment for nondetected organics in groundwater.

I

.... In those cases where a metal was not detected in a groundwater sample, the BCT decided to use a value

, of one-half the chemical-specific reported detection limit to include in the data set.
I

3.0 STATISTICAL ANALYSIS
r

]J

Statistical procedures consistent with U.S. EnvironmentalProtection Agency (EPA) and Department of

i_ Toxic Substances Control (DTSC) guidance documents (EPA 1989; DTSC 1992, 1994) and current

practices in the environmental industry were used to estimate ambient concentrations of metals in

f_ groundwater. The statistical analysis consisted of the following four steps:

1 • Nondetected data were substitutedwith numerical values at one-half the reported
detection limit depending on the detection frequency.

• Outliers were identified and excluded from the data set.
I /

• Data sets for metals with high detection frequencies were tested for normality "__:_

• Data were statistically summarized based on their probability distribution, and ambient
screening concentrations were determined from the data.

Each of these steps is discussed separately below.

I 3.1 TREATMENT OF NONDETECTED DATA

I

Before the upper limits of the concentrations of ambient metals could be estimated, the data set for all!

metals required special preparation to assign numerical values to nondetected results. Typically,'

nondetected results are assigned numerical values equal to one-half of the reported detection limit, which

' varies from sample to sample due to dilution factors and variations in analytical instrument response.

For all chemicals, a value of one-half the reported detection limit was substituted for each nondeteeted

_ data point per agreements reached in the April and May 1998 BCT meetings.

I
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3.2 EXCLUSION OF OUTLIERS

'_• = J

,, In any population, a few values may be significantly higher or lower than the main population, and can

_ cause disproportionatestatisticaleffects. To avoidthese disproportionateeffects, values that Were

• significantly higher thanothers were identifiedas outliers and were excluded from the dataset before

estimating ambient concentrations.

" Potential outliers in the data set were first visually identified using probability plots. A probability plot

? is a graph of values, orderedfrom lowest to highest, and plotted against cumulative percentile. The

, i: horizontal axis is scaled in units of the variable (in this case concentration), and the vertical axis is scaled

i in units of cumulative percent. The horizontal scale can be plotted either as a linear scale (cumulative
...._ percent versus concentration) or as.a lognormal scale (cumulative percentversus the logarithm of
I.

concentration). Populations of data that plot as a straight line in a linear concentration scale are referred

to as normally distributed, and lbopulationsthat plot as a straight line on a logarithmic concentration scale

' are referred to as lognormally distributed.
"'i

..t

, Probability plots were constructed at an appropriate scale (normal or lognormai) for each metal, using up

to 188 sample concentrations. Potential outliers for each metal were then visually identified as values

i:: thatplotteda significant distance from the straight line along which the majority of the data were

clustered. Rosner's test, described in EPA's Guidance for Data Quality Assessment (EPA 1996), was

i performed for those metals that appeared to be potential outliers based on visual inspection of the data.

' Rosner's test may be used with normally or lognormally distributed data. Rosner's test calculates a test

i} value using themean and standard deviation of the dataset after removal of the suspected outlier. The
calculated test value is then compared to a critical value corresponding to a particular level of

significance and sample size (number of samples in a population). If the test value exceeds the critical

J" value, the test value is considered an outlier and removed from the population. The test is repeated,

: iteratively removing test values, until the test value no longer exceeds the critical value. It should be

noted that because the data points considered as anomalously high concentrations may also represent

extreme values of actual ambient concentrations, exclusion of these data points may lead to conservative

: (low) estimates of ambient concentrations.
J

: The original data set contained up to 188 samples for each metal. These data were lognormally/
transformed and detected values were plotted on a cumulative frequency chart. The following metals

appeared to contain outliers after visual inspection of the lognormally transformed data plots: aluminum,

antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, lead, manganese,

niekd,vanadium,andzinc. gosner'stest was used to determine if the highest detected concentrations of

iI
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these metals were outliers. The resultsof Rosner's test indicated thatthe preceding list of metals did not

contain outliers in their datasubsets withthe potential exceptions of: aluminum, cobalt, nickel, lead,
vanadium, andzinc.

/ The outliers for aluminum,cobalt, nickel, lead, vanadium,andzinc were associated with samples from

the following wells collected on the dates listed:

Well Sample

Identification Date "Chemicals with Potential Outliers

MW530-3 8/24/90 Aluminum, Cobalt,Copper,Nickel, Lead, Vanadium

MWC2-1 8/29/90 Aluminum, Cobalt,Copper,Nickel, Lead, Vanadium

..._ MWOR-4 8/27/90 Aluminum, Cobalt, Copper,Nickel, Lead, Vanadium
M008-A 7/1/91 Aluminum

] M014-A 9/25/91 Aluminum, Cobalt, Nickel, Lead, Vanadium, Zinc
M 117-E 317/95 Zinc

_, M003-E 5/3/95 Lead
DRA-0I 3/7/95 Zinc

M107-A 314/95 Nickeld
.,] M110-A 3/5/95 Lead, Nickel, Zinc

M15-03 3/8/95 Zinc ...._

)

Review of the laboratoryreportsfor the first six wells listed above revealed that the samples from the

l corresponding quarters hadnot been filtered, artificially elevating metal concentrations. Therefore,
analytical results for those wells (for the above-listed dates only) were removed from the groundwater

ambient data set for all metals. The March 1995 sample for M003-E had an anomalously high leaddetection, the basis for which could not be determined. The May 1995 sample for well DRA-01 had a

detection of zinc that was high and perhaps more representative of saline water in the second water-

, bearing zone. Therefore, samples from wells M003-E and DRA-01 collected on the above-listed dates
were also removed.

The remaining samples did not have any apparent explanation for the anomalous results, although

samples from M107-A and M110-A for March 1995 were reported as turbid, which may explain the

r higher hits of nickel, lead, and zinc. However, there is no apparent contamination near these wells and

' no indication of laboratory problems with the samples. Wells M 107-A, M 110-A, and M15-03 were

sampled before and after the detections of the apparent outliers, and all results were low to nondetected

8



with low detection limits. Therefore, although there are anomalously high hits of lead, nickel, andzinc

in these wells, the samples were retainedin the ambientmetals data set.

Based upon the previous discussion of exclusion of outliers, the final data set for each metal may contain

up to 180 groundwater samples. However, the actual population era metal subset (maximum population

of 180 data points) may be limited by the frequency of detection for a specific metal. For example,

although 180 groundwater samples are available from the ambient metals data set, the metal nickel was

: only detected 13 times yielding a frequency of detection of 13/180.
!

3.3 NORMALITY TESTING

' After the removal ofoutliers, the data set was subjected to normality testing to objectively evaluate the

distribution of the data. Normality testing is an analytical technique used to judge whether a data set is

j distributed normally or lognormally. The assumption of normality was tested using the Wilks-Shapiro

Rank-Its plots. The normality tests were conducted using only detected values, which requires at least 5

_t values to provide a distribution. Graphical resultsof the normality tests are provided in the Attachment

to this r.eportfor .eachmetal with at least five detected results. Metals with fewer than five detected

. results were evaluated assuming a normal distribution.

3.4 ESTIMATION OF AMBIENT METALS CONCENTRATIONS
J

After treatingnondeteeted values andremoving outliersfrom the ambient metals dataset, the datafor

each metal were statistically summarized to calculate mean concentrations and the ambient screening
concentration (the 80th percent lower confidence limit of the 95th percentile of the distribution [80

LCL/95]). All data summaries were conductedonthe natural-log transformed data, unless the datawere
normally distributed, in which case the data summaries were performed on untransformed data. The 80

LCL/95 concentration was calculated using the formula presented in Statistical Methods for

Environmental Pollution Monitoring (Gilbert 1987). The concentration at the 95th upper confidence

limit (UCL) of the mean was also calculated for information purposes.

4.0 SUMMARY OF FINDINGS

Estimatedambient metals concentrations at both the 80 LCL/95 and 95 UCL for shallow groundwater at

Alameda Point, statistical features of the data sets, and relevant water quality criteria are listed in Table

9



TABLE 1

A MBIEN_I CONCEN rRATIONS OF _ETALS IN SHALLOW GROUNDWATER

ALAMEDA POINT

Aluminum 8.4-223 51/176 3 3970 32.12 96.2 439.13 1000

Antimony 2-37.5 121176 -2.5 47.8 5,83 11.8 45.77 6
Arsenic 1.9-100 94/179 2 4.0.7 4.54 8 28.39 50
Barium 4.3-55,4 144/176 2.3 ]260 34.06 •123o3 574.73 1000
Beryllium 0,1-3o7 18/176 0.,94 3 0.49 1 3.83 4
Cadmium 0.2-8.0 16/176 0,32 6.5 0°53 1.3 5,38 5

Calcium 898_1370 176/180 620 513000 17865 •78223 37926,9___...... NA
Hexavalent Chromium-n 100 1/3 4 4 34.7 100.6 NA NA

Chromium 0.6-32 23/176 __ 0.74 82.8: 1.54 3A 13.79 50
;obalt 2.3;17.2 6/1',7'6 2°5 10..5 3.5 4.6 11.57 NA

Copper 0.4-69.7 54/176 2.1 27.2 3.97 7.5 27.48 1000
_r_n 4.8-363 119/180 7.2 24400 108.58 1624 ?135 300
Lead 0,.8-20 18/180 1.2 28,4 0.91 1.3 3.88 NA

Magnesium NA 180,¢180 549 1070000 15092 103358 500168 NA
_I--an_anese 1.1-12.3 172/180 1.1 2480 86.01 ! 171 5213 50

Mercury-n 0. to0.29 3/180 0.2 0.3 0.1 O.1 0.15 2
Molybdemm_ 2.0-25.4 5/! 00 3_1 19._4 •4.59 5.6 11.52 NA
_ickel 1.7-49.1 13/I80 2.7 151 5.6 7.4 19_06 ! 00

Potassiurn 763°2340 17.5/180 1200 505000 14314 40552 !82153 NA

;elenium-n 1.9-.54 1/180 2.5 2.5 1.58 1.9 5.97 50

iilver-n 0.4°5.4 2/170 2.4 4,.8 -1,48 1.6 3.33 100
Sodium NA !80/180 4600 8160000 198988 937369 4539829 NA

Yhallium-n 1.7-76 3/175 3o6 5,2 . 2,2_ 2.3 5,8 2
Vanadium 1A- 19.5 69/180 2 50.8 4.97 - 8o4 28.65 NA

Zinc 0°5-32.8 55/180 2.8 46800 4.87 10.5 i 42.91 _ 5000

Notes:

M!2L -- Maximum c_ntaminant 1eve1 _Lg/L= microgr_n per liter
NA = Not available 80 LCL/95 = 80th lower confidence l'Mfiton the 95t_ipercentile of finedistribution
NC = Not calculated % U(,L = 95N upper confidence limit

_ _tat_sfiesfearchemicals denoted wfi_han '°-_"are based on a norto!! d_sMbr,*Jon;toe _?,_wdetections were available to de_erm_e Wobabili_ d_s_ibut_on°

_ mdwater MCLs required to support munic:ipalsupply are based en the _ Quality Contro!Plan, San Francisco Bay Basin, Regicm2 (RWQCB 19



1. Wilks-Shapiro Rank-Its plots that support evaluationof normality are included in the Attachment to

' .... this report. The estimated concentrations of ambient metals in groundwater at the 80 LCL/95, in many

cases, exceeded the maximum contaminant level (MCL) for municipal supply (RWQCB 1995).

Estimated concentrations for antimony, cadmium, iron, manganese, and thallium exceeded their

/ respective MCLs.
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Plot of LN Aluminum Detections
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Plot of LN ArsenicDetections
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Plot of LN Barium Detections
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Plot of LN Beryllium Detections
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, Plot 0fLN Cadmium Detections
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Plot of LN Calcium Detections
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,. Plot of LN Chromium Detections
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Plot of LN Cobalt Detections
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Plot of LN Copper Detections
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Plot of LN Iron Detections
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Plot of LN Lead Detections
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Plot of LN MagnesiumDetections
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Plot of LN Manganese Detections
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Plot of LN MolybdenumDetections
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Plot of LN Nickel Detections
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Plot of LN Potassium Detections
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Plot of LN SodiumDetections
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Plot of LN ThalliumDetections
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Plot of LN Vanadium Detections
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Plot of LN Zinc Detections
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Wilk-Shapiro / Rankit Plot of LNTLBD
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DESCRIPTIVE STATISTICS

AGB AGBD ALB ALBD ASB
_ 170 2 176 51 179

SSING I0 178 4 129 1
_*_ 95% CI 1.3530 M 76.640 230.20 5.8885
MEAN 1.4919 3..6000 162.98 511.96 6.9721
UP 95% CI 1.6309 M 249.33 793.72 8.0557
SD 0.9176 1.6971 580.39 1001.8 7.3465
MINIMUM 0.2000 2.4000 3.0000 3.0000 0.9500
MAXIMUM 4.8000 4.8000 3970.0 3970.0 50.000

.... ASBD BAB BABD BEB BEBD
N 94 176 144 176 18
MISSING 86 4 36 4 162
LO 95% CI 8.5706 71.314 85.612 0.6393 I 2612
MEAN I0.084 100.30 120.25 0.7175 1 5300
UP 95% CI 11.597 129.28 154.90 0.7957 I 7988
SD 7.3891 194.81 210.31 0.5259 0 5406
MINIMUM 2.0000 2.1500 2.3000 0.0500 0 9400
_MAXIMUM 40.900 1260.0 1260.0 3.0000 3 0000

BGBD CAB CABD CDB CDBD
N 3 180 176 176 16
MISSING 177 0 4 4 164
LO 95% CI 0.1232 35884 36734 0.8171 0.3933
!MEAN 0.2667 46739 47789 0.9551 1.2581
I:UP95% CI 0.4101 57594 58843 1.0931 2.1230
SD 0.0577 73805 74309 0.9276 1.6230
INIMUM 0.2000 449.00 620.00 0.I000 0.3200

........J_XIMUM 0.3000 513000 513000 6.5000 6.5000
i

COB COBD CR6B CR6BD CRB
N 176 6 3 1 176
fMISSING 4 174 177 179 4
LO 95% CI 3.8049 3.8388 -31.307 M 2.1031

_MEAN 4.2031 7.0167 34°667 4.0000 3.2054
_UP 95% CI 4.6013 10.195 100.64 M 4.3077
SD 2.6767 3.0281 26.558 M 7.4096

MINIMUM 1.1500 2.5000 4.0000 4.0000 0.3000
MAXIMUM 10.500 10.500 50.000 4.0000 82.800

CRBD CUB CUBD FEB FEBD
N 23 176 54 180 119

IMISSING 157 4 126 0 61
LO 95% CI 4.8949 5.2723 9.7983 448.37 678.96
MEAN 12.541 6.2557 11.950 800.75 1199.8
UP 95% CI 20.187 7.2390 14.102 1153.1 1720.7

!
SD 17.681 6.6101 7.8833 2395.8 2869.3
MINIMUM 0.7400 0.2000 2.1000 2.4000 7.2000
MAXIMUM 82.800 34.850 27.300 24400 24400

I
HGB KB KBD LNAGB LNAGBD

IN 180 180 175 170 2
MISSING 0 0 5 10 178

_ .......40 95% CI 0.0970 23982 24680 0.0517 M

IMEAN 0.1007 32184 33080 0.1629 1.2220UP 95% CI 0.1044 40386 41480 0.2740 M
SD 0.0252 55764 56302 0.7342 0.4901
MINIMUM 0.0500 381.50 1200.0 -1.6094 0.8755



LNALB LNALBD LNASB LNASBD LNBAB
N 176 51 179 94 176
MISSING 4 129 1 86 4
LO 95% CI 3.2751 4.4439 1.3833 1.9323 3.3179
MEAN 3.4696 4.8890 1.5186 2.0748 3.5281
_P 95% CI 3.6641 5.3241 1.6538 2.2174 3.7383
SD 1.3076 1.5825 0.9168 0.6961 1.4129 .....
MINIMUM _.0986 1.0986 -0.0513 0.6931 0.7655
MAXIMUM 8.2865 8.2865 3.9120 3.7062 7.1389

LNBABD LNBEB LNBEBD LNBGBD LNCAB
N 144 176 18 3 180
-MISSING 36 4 162 177 0
ILO 95% CI 3.6047 -0.8645 0.2218 -1.9207 9.5659
MEAN 3.8291 -0.7117 0.3760 -1.3391 9.7906
_UP 95% CI 4.0535 -0.5589 0.5303 -0.7576 10.015
_SD 1.3622 1.0272 0.3102 0.2341 1.5277
MINIMUM 0.8329 -2.9957 -0.0619 -1.6094 6.1070
MAXIMUM 7.1389 1.0986 1.0986 -1.2040 13.148

LNCABD LNCDB LNCDBD LNCOB LNCOBD
N 176 176 16 176 6
IMISSING 4 4 164 4 174
LO 95% CI 9.6537 -0.8000 -0.7280 1.1626 1.2809
MEAN 9.8695 -0.6282 -0.2456 1.2516 1.8452
UP 95% CI 10.085 -0.4563 0.2369 1.3407 2.4094
SD 1.4508 1.1552 0.9054 0.5986 0.5376
MINIMUM 6.4297 -2.3026 -1.1394 0.1398 0.9163 _
MAXIMUM 13.148 1.8718 1.8718 2.3514 2.3514

LNCRB LNCRBD LNCUB LNCUBD LNFEB
N 176 .23 176 54 180 _\.....
MISSING 4 157 4 126 0
LO 95% CI 0.2717 1.3852 1.2355 2.0368 4.3797
MEAN 0.4345 1.8886 1.3794 2.2378 4.6875
UP 95% CI 0.5974 2.3920 1.5232 2.4387 4.9953

SD 1.0949 1.1641 0.9671 0.7363 2.0926MINIMUM -1.2040 -0.3011 -1.6094 0.7419 0.8755
MAXIMUM 4.4164 '4.4164 3.5511 3.3069 10.102

LNFEBD LNHGB LNKB LNKBD LNMGBDJ
N 119 180 180 175 180
MISSING 61 0 0 5 0
LO 95% CI 5.4601 -2.3459 9.3819 9.4768 9.3645
MEAN 5.7601 -2.3167 9.5690 9.6534 9.6219
UP 95% CI 6.0601 -2.2874 9.7560 9.8299 9.8794
SD 1.6528 0.1986 1.2718 1.1833 1.7504
MINIMUM 1.9741_ -2.9957 5.9441 7.0901 6.3081
MAXIMUM i0.I02 -1.2040 13.132 13.132 13.883

LNMNB LNMNBD LNMOB LNMOBD LNNABD
N 180 172 100 5 180
MISSING 0 8 80 175 0
LO 95% CI 4.1527 4.3456 1.4322 0.9104 11.971
MEAN 4.4545 4.6332 1.5235 1.7995 12.201
UP 95% CI 4.7564 4.9207 1.6149 2.6886 12.431

SD 2.0522 1.9107 _.4604 0.7160 1.5637_MINIMUM -0.5978 0.0953 0000 1.1314 8.4338
MAXIMUM 7.8160 7.8160 2[9653 2.9653 15.915



180 13 180 18 176
_ISSING 0 167 0 162 4
JO 95% CI 1.6319 2.0059 -0.2029 0.7262 1.6105
!EAN 1.7221 2.7937 -0.0960 1.1136 1.7638

95% CI 1.8122 3.5816 0.0108 1.5010 1.9170
0.6127 i.3038 0.7265 0.7791 1.0299

L_IMUM -0.1625 0.9933 -0.9163 0.1823 0.0000
5%XIMUM 5.0173 5.0173 3.3464 3.3464 3.8670

LNSBBD LNTLB LNTLBD LNVAB LNVABD
12 175 3 180 69

MISSING 168 5 177 0 iIi
LO 95% CI 1.2856 0.3717 0.9962 1.4747 2.2807
4EAN 1.9419 0.4680 i_4549 1.6035 2.4564
3P 95% CI 2.5981 0.5642 1.9136 1.7323 2.6321
SD 1.0329 0.6452 0.1847 0.8758 0.7314
MINIMUM 0.9163 -0.1625 1.2809 -0.3567 0.6931
_XXIMUM 3.8670 3.6376 1.6487 3.9279 3.9279

LNZNB LNZNBD MGBD MNB MNBD
N 180 55 180 180 172
MISSING 0 125 0 0 8
LO 95% CI 1.4230 2.0423 46191 271.06 284.33
MEAN 1.5830 2.4090 71357 348.27 364.35
UP 95% CI 1.7430 2.7757 96524 425.49 444.37
SD 1.0880 1.3566 171107 525.00 531.67
iMINIMUM -1.3863 1.0296 549.00 0 5500 I.I000
MAXIMUM 10.754 10.754 1.070E+06 2480.0 2480.0

MOB MOBD NABD NIB NIBD
I00 5 180 180 13

•...........SSING 80 175 0' 0 167
LO 95% CI 4.5822 -0.6839 488431 5.4795 5.3274
MEAN 5.0130 7.6600 692808 7.7119 35.392
UP 95% CI 5.4438 16.004 897184 9.9443 65.457
SD 2.1712 6.7200 1.390E+06 15.178 49.752
MINIMUM 1.0000 3.1000 4600.0 0.8500 2.7000

MAXIMUM 19.400 19.400 8.160E+06 151.00 151.00

PBB PBBD SBB SBBD SEB

N 180 18 176 12 180MISSING 0 162 4 168 0
LO 95% CI 1.0269 1.4225 8.0028 2.4948 1.2588
MEAN 1.4150 4.5222 9.1710 12.467 1.5814
UP 95% CI 1.8031 7.6220 10.339 22.439 1.9040
SD 2.6386 6.2333 7.8530 15.695 2.1933
MINIMUM 0.4000 1.2000 1.0000 2.5000 0.9500
MAXIMUM 28.400 28.400 47.800 47.800 27.000

SEBD TLB TLBD VAB VABD
N 1 175 3 180 69
MISSING 179 5 177 0 III
L0 95% CI M 1.7082 2.3254 6.4114 12.345
MEAN 2.5000 2.2200 4.3333 7.7758 15.125
'UP 95% CI M 2.7318 6.3412 9.1403 17.904
'_D M 3.4307 0.8083 9.2769 11.570
INIMUM 2.5000 0.8500 3.6000 0.7000 2.0000

i_MAXIMUM 2.5000 38.000 5.2000 50. 800. 50.800
ZNB ZNBD

N 180 55
I



_0 95% CI -246.12 -841.64
,IEAN 266 .87 863 .86
UP 95% CI 779.85 2569.4
_D 3487 .8 6308.8
IINIMUM 0 .2500 2.8000
MAXIMUM 46800 46800

J



ATTACHMENT C
BOX PLOTS



GROUNDWATER BOX PLOTS

10 1.3- •

it " 1.1" •

0.9- •

07- I
4 , _ 05- i "

: 0.8-
- -0.I

Ambient Site Ambient Site

Population Population

'_ _*_................_'""" '_':_:_'_'_ _Y_;'_""_ _ ___""_;_"_"_'_;_ _'_.............$';w'"_"'"'_ __'_""':_ _ :_:'_"""_7_:!_W_'__v- ,,_:,_>-,,_.....!_'"'_W:''_ _:............_ "_7_''-'_i_'*!7:_-_ .... _ ,_;__;iU"__S _

Level Minimun" 10% 25% Median 75% 90% Maximum Level Minimun" 10% 25% Median 75% 90% Maximum
Ambient 0.003 0.0207 0.0232 0.04075 0.066675 0.2545 4.53 Ambient 0.0023 0.00875 0.0151 0.0425 0.10625 0.359 1.26

Site 0.0046 0.0064 0.011 0.0424 0.1 0.22 9.22 Site 0.0161 0.035 0.0448 0.085 0;16 0.38 0.88

0.11 ° 0.0045- o
0.1 ° • 0,004-

0.09- o

0.07. 0.003.0.06- 0.0025-

._ 0.05" _ o "_ 0.002-oo4
0.03- 0.0015-

0.02- o 0.001 -
. 0.01 - _ •

O- =:::::l::::::= 0.0005-
-0.01 , O'

Ar_bient Site Ambient Site

Population Population

Level Minimun" 10°/o 25% Median 75°/o 90o/o Maximum Level Minimurr 10%Q 28°/0 Median 75% 90o/o Maximum

Ambient 0.00065 0.002 0.0033 0.0065 0.0261 0.0375 0.0478 Ambient 0.0001 0.0001 0.000407 0.001 0.001525 0.0025 0.0037

Site 0.000049 0.000091 0.000165 0.0004 0.00275 0.0251 0.104 Site 0.000023 0.0001 0.00093 0.002 0.002 0.002 0.0044

0.11 , 0.2 1
0.1- o "_ •

0.09-.I
0.08- • 1

0.07-l _ ._

°'_1 o : o.1_
=0.054 , _, ]_-oq •

0.02-[ "_

0o1.____ , _ - o!--_"_
Ambient Site Ambient site

Population Population

_i,;:_i;,q_.;_............_,_ i_,_,;_;_:! _,_ _;;i_i p_ __:ii_!i,_i _' _ _;_:'_' _i_# ;_!_t:_'_'_:......._;_ '_i_U_i!_ _!__'_
Level MJnimurr 10% 25% Median 75% 90% Maximum Level MinJmurr 10% 25% Median 75% 90% Maximum

Ambient 0.001 0.00259 0.0034 0.00525 0.010525 0.01681 0.1 Ambient 0.00015 0.0003 0.0003 0.000555 0.003 0.0039 0.006

Site 0.0008 0.00168 0.0026 0.005 0.0107 0.03804 0.083 Site 0.000055 0.00022 0.000375 0.005 0.005 0.005 0.183



GROUNDWATER BOX PLOTS

1300 , ._• 0.11 •

1100-'1-` : 0.091

900-17oo-1 Z 0.07_,
-I "5 0.05-1

500-1

0.03

1oo o,o1
-100 _ , -0.01J ,

Ambient Site Ambient Site

Population Population

Level MJnimu_ 10% 25% Median 75% 90% Maximum Level Minimurr" 10% 25% Median 75% 90% Maximum

Ambient 0.62 2.557 6.8375 21.3 52.45 122.3 5",3 Ambient 0.00025 0.00195 0.0038 0.0061 0.0077 0,0172 0,0172

Site 4 7.328 15.3 39 87.3 254 1200 Site 0.000068 0.00013 0.00024 0.00046 0.0041 0.013 0.114

o

Ambient Site Ambient Site

Population Population

Level Minimuw 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.0002 0,0007 0.001 0.0023 0.0063 0.0063 0.0828 Ambient 0.00035 0.002 0.003725 0.00585 0.012 0.019 0,0697

Site 0.0001 0.000429 0.000732 0,00175 0.01 0.02902 1.54 Site 0.000079 0.000414 0.00061 0.0028 0.0063 0,01230 0,144

t.25. 40-1 •

1. •
30--I

o75 " •
"_ " ._ 2o-t

0.5, __ - =
10-1

0.25'

0 . __1_
0 - _

Ambient Site Ambient Site

Population Population

Level Minimuw "_0% 25o/o Median 75% 90% Maximum Level Minimun" t0% 25% Median 75% 90% Maximum

Ambient 0,004 0,004 0.01 0.01 0.1 0.1 0,1 Ambient 0.0048 0,01047 0,031375 0,1305 0,5555 3,736 24.4

Site 0.01 0.01 0.01 0.07425 0,25 0.696 1.02 Site 0.0083 0.03036 0,061 0.25 1.8 8,342 41.4

2



GROUNDWATER BOX PLOTS

0,06. • 0.0006-]_ •

0.05-I 0.0005_

_ 0.04.4

{ 0.03-1 , : _ 0.0004_
_: 0.02-1 o : _ 0.0003"-1 e. 0.0002

o,o1-t _

0 I ,
Ambient Site Ambient Site

Population Population

Level Mifftmurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.0005 0.0008 0.0011 0.0013 0.002 0.0025 0.0284 Ambient 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.00064

Site 0.000023 0.000054 0.00027 0.000985 0.003 0.00866 0.058 Site 0.000041 0.000061 0.0001 0.0002 0.0002 0.0002 0.00027

0.4 = •
2500"4 •

2_oo"4 _ <_,3-..{ "

15oo"4 •
0.2-J

Ambient Site Ambient Site

Population Population

Level MinimuiT 10°/o 25°/o Median 75°/o 90% Maximum Level M_ni_'nu_" t0% 28% Me_an 75°/o 90% Maximum

Ambient 0.549 1.734 4.295 15.15 45.65 186.6 1070 Ambient 0.00025 0.002 0.007 0.0096 0.0096 0.0127 0.0254

Site 2.24 3.948 11 20 55 385.6 2600 Site 0.0005 0.000955 0.002175 0.0036 0.015075 0.047 0.39

30", • J •

25H •

_, 20"4 _ 1-1

io-_ _ ,
• 4

o_'__
Ambient S}te Ambient Site

Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10°/o 25°/o Median 75% 90% Maximum

Ambient 0,00078 0.00435 0,021525 0,1315 0,435 1,203 2.48 Ambient 0.0007 0.00269 0.0093 0.0113 0,0132 0.0132 0.151

Site 0,00082 0,01158 0,0694 0,25 0,81 4,304 28.4 Site 0.00042 0.00156 0.00255 0,005 0,0197 0.1366 1.55



GROUNDWATER BOX PLOTS

700-I •

600_
e

50oI • _ •

400_ _" 10000

3o04 ° _
2001 o

u u

Ambient Site Ambient Site

Population Population

Level Minimur¢ 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.763 3.338 6,405 15 32.526 92.32 505 Ambient 4.6 31.22 69.275 140.5 623.5 2044 8160

Site 0.91 3.8 7.93 13.9 20 98.4 729 Site 10.8 31.4 74.7 250 960 4740 17000

0.07 , 0.08_

0.06-'1 0.07-[ •

t ° °
g o.o4-_
o.o3 o.o4_ 0.03-1 o
0.02-'1 o 0.02-{ •

o ......._,_
0_ ....._ . __

Ambient Site Ambient Site

Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 2_% Median 76% g0% Maximum

Ambient 0.0005 0.002 0.002 0.0024 0.0027 0.003 0.054 Ambient 0.0009 0.0017 0.0017 0.0027 0.0036 0.004_6 0.076

Site 0.0006 0,00089 0.0016 0.0022 0.005 0.0083 0,065 Site 0.000018 0.000059 0.000435 0.002 0.0027 0.00558 0.0692

o.o4-1 • "1 •

003t _o,___oo2-1 _ _ .

0.01-1 _ $o_--_L_---_ o
Ambient Site Ambient Site

Population Population

Level Minimurr 10% 25=/o Median 76°1, 90% Maxim_lm Level Minimurr 10o4 25% Median 75% 90% Maximum

Ambient 0.00015 0.00035 0.0009 0,002 0.0048 0.0049 0.0054 Ambient 0.00025 0.00368 0.0042 0.007 0.010525 0.01843 0.0508

Site 0.000039 0.00014 0,0005 0.005 0.005 0.005 0.0412 Site 0.00025 0.000874 0,0019 0.0043 0.0099 0.01712 0,156
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GROUNDWATER BOX PLOTS

50-
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30-

_ 20-

10-

O_ . _ it .
i

Ambient Site

Population

.......i_ _'' !_i_ ....................._'"_ _-_U__'"""-i_ii""_ ............._'_7"_'''"_ .....

Level Minimun" 10% 25% Median 75% 90% Maximum

Ambient 0.0006 0,00319 0,0046 0.00775 0.0131 0.02075 46.8

Site 0.00049 0.00176 0,0054 0.01 0.02 0,08376 1.46



GROUNDWATER BOX PLOTS

0.2"

0.15"
g

0,1-
a_

0.05-

o ..... _
Ambient Site

Poputafion

_g,_;_ _._'_'_;_7!v'P,,_;_ %_' _i_I_ _I_,__,T._ _!_ _-"-"_'__

Level Minimun" 10% 25% Median 75% 90% Maximum

Ambieat 0,0005 0.0008 0,0011 0.0013 0.002 0.0025 0,0284

Site 0.00065 0.000715 0.00325 0.0206 0,1445 0,2005 0.21

6



SOIL BOX PLOTS

'"ii _-_:'"_i'"'"'"r _ i,,'i_ _U-'i'_i i _7_'_;'_i_i!-__F_;_ _i_ U i _i_'___ii'i¢__....... [_ _3_D _;__::_i:i;ii_:__ _g_ __,_u_._-_'_._' __ [_[i_!]j)!_ r_ ",_...............................ii,_ '_i'_.i_i_.....................W""""'_............]

300001 1100 .
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25000-1 900
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i "_ 600'

15000-{ 500'
I0000-_ __,_--- ........................................ 400.

300"

5000 200" I

1oo.......................................
9 _ , 0 _

Ambient Site Ambient Site

Population Population

Level Minimum 10% 25% Median 75% 90% Maximum Level Minimum 10% 25% Median 75% 90% Maximum

Ambient 1760 3244 4010 5230 6570 8282 22600 Ambient 6.91 20.6 27.8 32.5 49.2 81.7 156

Site 3130 3798 4495 7110 11700 20720 28100 Site 15.4 23.36 31.5 36.8 93 244.6 1060

25- o 25-1 o

20- 20"_

 15_ _ t
i i19-

' 5-{

5- ...................................... •.............................................................

Ambient Site Ambient Site

Population Population

_ _ ;,_,;;_'_._'_, _.,,>......l_,_:_..... _, ............_._'_:" .................__,;:;"'"_i _y"_- v;:;_;,%U";_;_...... :'_ ""i '_;"_;_';_Y_''_

Level Minimum 10% 25% Median 75% 90% Maximum Level Minimum 10% 25% Median 75% 90% Maximum

Ambient 6.46 0.504 1.1 2.6 4 8.6 11 Ambient 0.15 0.176 0,36 0.576 0.865 1.026 1.47

Site 6.44 0.52 0,77 1.4 6.55 9.9 25 Site 0.024 0.15 0.265 0.53 1,1 1.9 25

£ f
35

• 25H
30

25 20-1

20 = _ , 15._8_

15 10-{

...................._ .....................i 9. _ ,
Ambient Site Ambient Site

Population Population

....... _:::_ _ ::_:_,__;,:=,_ _ _'_,__ _ ,,_,_:,_-_7"_'_;_7_-'._;_:_ !"_ _,_ " -_'1_ '-'_4_i')_ i :-_i_;_i;_;-i__ ;_i_ _,_,)

Level Minimum 10% 25% Median 75% 90% Maximum Level Minimum 10% 25% Median 75% 90% Maximum

Ambient 0,435 0.9188 1.4 1.7 2.34 6.956 15.6 Ambient 0.08 0.69 0.15 0.325 0.48 0,9922 3.19

Site 0.96 1.32 1.75 4 9.5 15.6 31.5 Site 0.047 0,06 0.07 0.49 1,15 1.7 25



SOIL BOX PLOTS

120000 250
110000. • J •

100000' 2001|
90000

80000. _ , "
70000' _ _ 150-t
60000, _ 4

-- 4 -:-5 50000,

_- 40000, _ 4

100

30000, =_

Ambient Site Ambient Site

Population Population

Level Minimurr 10°1o 25°1o Median 75% 90°1= Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 816 1600 1956 2400 3350 7520 66600 Ambient 3.12 3.934 5.62 6.91 9.79 16.68 49.1
Site 1280 1460 2005 3070 4055 13980 110000 Site 3.4 5.1 9.35 18 42.4 110 243

100 _, 40000,

90 350001

80 • 30000-I

_6o _ 250001
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Ambient Site Ambient Site

Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 15.6 19.86 24.3 29.2 34 41.78 66.7 Ambient 4500 6200 7520 8590 12500 17100 27900
Site 1.9 22 25 29.9 38.2 51.4 99 Site 6210 7200 8295 14100 28050 34920 39700
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10 It _ 3OOOH1ooo0 , -1060 ' ,
Ambient Site Ambient Site

Population , Population

Level Minimur 10°/o 25% Median 75% 90% Maximum Level Minimurr 10% 25°/'o Median 75Olo 90°1o Maximum

Ambient 3.02 3.654 4.16 4.7 6.38 8.768 49.7 Ambient 0.474 1.668 2.5 3.2 7.15 19.88 165

Site 3.2 3.84 5.05 6.4 8.6 1t.14 14 Site 0.17 2.8 5.9 20.6 61.8 705 13700
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 1290 1812 2090 2320 3120 5476 9500 Ambient 11.5 15.3 22.1 24,3 27.4 44.82 80,4

Site 1760 1912 2240 3400 5560 9044 11500 Site 3.5 16.2 20.95 27.8 40 60 84
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Population Population

Level Minimur_ 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 55.5 78.26 8B.9 108 179 306 748 Ambient 209 443.4 540 691 877 1108 2480
Site 57.7 75.62 100 190 285.5 411.6 891 Site 213 526.6 646 823 1415 2904 4840
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Level Minimurr 10% 25% N1e_.ian 76% 90% Maximum Level Minimun" 10% 25% Median 75% 90% Maximum

Ambient 0.047 0.0505 0.0625 0.1035 0,1625 0.2115 2.71 Ambient 0.18 0.19 0.23 0.54 0.85 1.21 5.64

Site 0.05 0.0619 0.1275 0.165 0.3"175 22.81 25 Site 0.058 0.19 0.23 1.3 5.45 8.2 25
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Ambient Site Ambient Site

Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum
Ambient 62.6 153.4 239 325 469 075.8 1580 Ambient 10.5 13.86 17.4 21 24.9 32.76 55,3

Site 51.6 80.98 167 508 704 2342 6400 Site 14 15.66 19.4 26.6 39.2 57.16 74.5
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Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimun- 10% 25o/o Median 75% 90o/o Maximum

Ambient 0.11 0.14 0.276 0.302 0,412 0.454 10 Ambient 9.98 13.65 17,8 20.6 27,2 38.92 191

Site 0.11 0.116 0.225 0.61 4.45 12 16 Site 15.3 18.4 23.65 35.3 90.65 185 1260

700

600
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300 _
Ambient Site

Population

Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 515 518 518 518 518 515 515

Site 310 310 335 390 435 670 670
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Population Population

Level Minimuw 10% 25% Median 76% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 2680 3363 4122.5 4966 7520 14100 26600 Ambient 0.3 22.28 27.55 36.75 58.45 98.98 196

Site 2670 3980 4610 5255 6520 7900 14470 Site 23 27.4 37,625 52.2 64.675 101.95 507
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Level Minimurr 10% 25% Median 76% 90% Maximum Level Minimurr 10%o 25% Median 75% 90% Maximum

Ambient 0.46 0.689 2.1 2.4 6,475 7,32 9.2 Ambient 0.092 0.2 0.2 0.3 0.9425 1.2 1.3
Site 0.4 0.46 0.5925 2.2 6.575 25 134 Site 0.025 0.13 0.2 0.3 1/I 25 25
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimur_ 10% 25% Median 75% 99% Maximum

Ambient 0.61 0.799 1.925 2.9 9.05 12.1 23 Ambient 0.06 0.09 0.2 0.3 0.98925 1.2 1.3

Site 0.65 1.2 1.5 2.3 3,1 11 24.8 Site 0.032 0.0756 0.1175 0.3595 1.61 25 105
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 1360 1676 2000 2600 3570 8701 19200 Ambient 4.2 5.377 6.5 9.7 14.85 25,83 89.4

Site 980 2105 2547,5 3510 5127.5 10480 269000 Site 4.3 6.54 9.625 18.8 25 54.69 326
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Level Minimur'¢ 19% 25% Median 75% 96% Maximum Level lv'linimurr 10% 25% Median ?5% 90% Maximum

Ambient 11.4 22.88 25.725 29.5 38.075 54.83 81.7 Ambient 760 5689 6970 8140 11525 19310 26900

Site 4.6 24.78 25 31 40.6 94.55 1530 Site 103 7040 7772.5 8990 10300 13250 28500
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Level Minimun" '(0% 25% Med{an 75% 90% Maximum Level MinimutT 10% 25% Median 75% 00% Maximum

Ambient 1,9 3,4 4.1 5,35 6,475 9.1 14 Ambient 1.3 1.69 4,575 5,9 6,45 9,82 41

Sile "_.9 3.6 4.3 6.3 6.25 9.28 26.3 Site 1.3 3 5.5 9.25 25 43._ 2900
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum
Ambient 0.18 0.21 0.4325 0.7 4,195 6.01 6.5 Ambient 223 269.7 300 372.5 467,78 618.3 1020

Site 0,059 0.197 0.4328 1,2 6,075 25 81,1 Site 197 286 320 354 450 5!1.4 729
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25°/o Median 75% 90% Maximum

Ambient 88.1 118.3 197 340 607.5 921 3510 Ambient 12.8 14 16.775 20 25.75 34.11 62.3

Site 24.9 104 149 268.5 536.75 693 1930 Site 12.1 18.8 18.825 21.35 24.8 29,25 4D.4
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Level Minimurr t0% 25% Median 75% 90o/o Maximum

Ambient 14 17.19 19 24.85 31.95 54.47 84

Site 13.6 19.03 23.775 29 42 68.56 263
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Ambient Site Ambient Site

Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level MinimulT 10% 25% Median 76% 90% Maximum

Ambient 1760 3244 4010 5230 6570 8262 22600 Ambient 6.91 20.6 27.8 32.5 49.2 81.7 156

Site 3150 3826 4535 5665 7597.5 9226 25900 Site 10.3 18.46 24.3 31.3 46.1 64.24 132

t
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s

1 _ 5-]

Ambient Site Ambient Site

Population Population

Level Minimure 10% 25o1o Median 75% 00% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.46 0.504 1.1 2.6 4 8.6 11 Ambient 0.15 0.176 0,36 0.576 0,865 1.026 1,47

Site 0.4 0.427 0.4775 0.715 2,6 2,9 25 Site 0.042 0.0437 0,049 0.255 0.92975 1.59 25
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Level Minirnun" 10% 25% Me_lian 75% 90% Maximum Level Minimurr 10% 25% Median 75°1o 00% Maximum

Ambient 0.435 0.9188 1.4 1.7 2,34 6,956 15.6 Ambient O,O8 O.O9 0.15 0.325 0.48 0.9922 3.19

Site 0.53 1.101 1.5 1.8 2.2375 3.2 7.37 Site 0,02 0.03 0.046 0,09 0.31225 3.228 25
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Level Minimurr 10% 25% Median 75% _0% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum
Ambient 816 1600 1950 2400 3350 7520 66600 Ambient 3.t2 3.934 5,62 6,91 9.79 16,68 49.1

Site 1380 1810 2172.5 2915 4325 7000 28700 Site 3 4,97 5,9 9.265 15.15 27 83.2
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Population Population

Level Mieimorr 10% 25% Median 75% 90% M._ximom Level MJnimun' 10% 25% Median 75% 90% Maximum
Ambient 15.6 19.86 24.3 29.2 34 41.78 66.7 Ambient 4500 6200 7520 8590 12500 17100 27900

Site 1,7 22,61 25 27.9 32.975 38,1 128 Site 6430 7117 8475 10650 13125 15950 32200
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Ambient Site Ambient Site

PopulaSon Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurf 10% 25% Median 75% 90% Maximum
Ambient 3,02 3.654 4.16 4.7 6.36 6.766 49.7 Ambient 0.474 1.668 2.5 3.2 7.15 19.88 165

Site 2.8 3,913 4.905 5.8 7,75 10.15 36.1 Site 0.34 1.8 2.3 7.03 15.95 35.8 242
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Population Population

Level MJNmun- 10% 25% Median 75% 90% Maximum Level MiNmurr 10% 25% Median 75% 90% Maximum

Ambient 0.047 0.0505 0.0625 0.1035 0,1625 0.2115 2.71 Ambient 209 443,4 540 691 877 1108 2480
Site 0.05 0.06 0.099 0.155 0.185 0.495_I 25 Site 176 ,119,6 511.25 628 778.5 1089 1800
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Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.179 0.2076 0,22 0.424 0.59 1,128 10 Ambient 0.11 0,14 0,276 0.302 0,412 0,454 10
Site 0.17 0.2003 0.22775 0.355 0.55 0.6 0,65 Site 0.247 0.2662 0.38 0.41 0.45 0,539 2,6
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Level Minimum" 10% 25Olo Median 75% 90% Maximum Level Minimurr 10% 25% Median 75°/o 90% Maximum

Ambient 62.6 153.4 239 325 469 875.8 1580 Ambient 9.98 13.68 17.8 20.6 27.2 38.92 191

Site 20 25 26.95 107.5 190.25 418.5 1020 Site 14,4 16,54 17.675 23.2 34.875 55.14 196
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Lever Minimum 10% 25% Median 75% 90% Maximum Level MinJmurr 10% 25% Median 75% 90% Maximum
Ambient 1760 3244 4010 5230 6570 8282 22500 Ambient 6.91 20.6 27.8 32.5 49.2 81.7 156

Site 3410 4172 5285 6710 9170 14680 21600 Site 18,1 28.06 34.6 42.7 82.3 141.6 443
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............................................................................................................................................................................................................:: :.2..2
Level Minimurr 10% 25% Median 75% 90% Maximum Level MJnimurr 10% 25% Median 75% go% Maximum

Ambient 0.46 0,504 1.1 2.6 4 8.6 11 Ambient 0.15 0.176 0.36 0,576 0.865 1.026 1.47

(Site 0.4 0.43 0.45 0.96 2.4 7.3 25 Site 0.024 0.027 0.14 0,49 1,3 2.1 25
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Lever Minimun" 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 0.435 0.9188 1.4 1.7 2.34 6.956 15.6 Ambient 0.08 0.09 0.15 0.325 0.48 0.9922 3.19

Site 0.84 1.2 2.1 2.5 3.4 7,088 20 Site 0.042 0.046 0.05 0.08 0.51 3.19 25
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Popu_fion Population

Level Minimurr 10% 26% Median 78% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 816 1600 1950 2400 3350 7520 66600 Ambient 3.'(2 3.934 5.62 6,91 9,79 16,68 49.1

Site 341 1742 2420 3000 6640 11040 17300 Site 5.4 6.3 7.8 12.7 25 67.2 148

701 • • 50000 ,

80_ _ . 40000-(

"_ 50- _ _

) ) . ,
"_ 20000 *

• 10000_-

10 _ O n
Ambient Site Ambient Site

Population Population

i _'_ _:_'_°":_:__ ,_._i_ ;_ _ ............. o..................................................................

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimuw 10% 25% Median 75% 90% Maximum

Ambient 15.6 19.86 24.3 29,2 34 41,78 66,7 Ambient 4500 6200 7520 8590 12500 17106 27900

Site 11.3 20 24,8 3t 36.4 49,2 67 Site 6080 7606 9850 12700 17900 29300 46500
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Population Population

Level Minimurr 10% 25% Median 75% 90% Maximum Level Minimurr 10% 25% Median 75% 90% Maximum

Ambient 3.02 3,654 4.16 4.7 6.38 8.?66 49.7 Ambient 0,474 1.666 2.5 3.2 7.15 19,58 165

Site 2.9 3.9B 5.5 7.6 11.1 15.72 26.2 Site 1,4 2,1 3.4 8 25 44.1 416
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Level Minimun- 10% 25°/o Median 75% 90% Maximum Level Minimurr 10o/o 28% Median 75% 90°/o Maximum

Ambient 1290 1812 2090 2320 3120 5476 8600 Ambient 2.8 2.8 2.9 3.1 3.2 4.08 5.2

Site 1760 2090 2700 3370 5015 7386 11300 Site 0.11 0.112 0.23 2.1 2.9 3.18 3.3
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Ambient 55.5 78.26 88.9 108 179 306 748 Ambient 11,5 18.3 22.1 24.3 27.4 44.82 80.4

Site 71.8 90.6 122.5 206 285.5 844.6 1690 Site 4.3 17.7 20.9 27.4 38.3 67 150
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Level Minimun" 10% 25% Median 75% 90% Maximum Level Minimurr 10% 26% Median 75% 90% Maximum

Ambient 0.047 0.0505 0.0628 0.1035 0.1825 0.2115 2.71 Ambient 209 443.4 540 691 877 1106 2480

Site 0.05 0.1 0.15 0.16 0.257 0.96 25 Site 461 486 582 760 885.5 1124 2060
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Ambient 0.179 0.2076 0.22 0.424 0.59 1.128 10 Ambient 0.11 0.14 0.276 0.302 0.412 0.454 10

Site 0.209 0.2188 0.425 0.54 0.6 0.63 3 Site 0.1 0.2762 0.301 0.41 1.35 2.52 3.3
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ACRONYMSAND ABBREVIATIONS

bgs Below ground surface
BTEX Benzene, toluene, ethylbenzene, and xylenes

CAA Corrective Action Area

CERCLA Comprehensive Environmental Response, Compensation, and
Liability Act

DTSC California Environmental Protection Agency Department of Toxic
Substances Control

EBS Environmental baseline survey

EPA U.S. Environmental Protection Agency Region 9

LUST Leaking underground storage tank

mg/kg Milligrams per kilogram

mg/L Milligrams per liter
MTBE Methyl tertiary butyl ether

, j

NA Not analyzed
NAS Naval Air Station

Navy U.S. Department of the Navy
ND Not detected

OU Operable Unit

PAH Polynuclear aromatic hydrocarbons
Parsons Parsons Engineering Science Inc.
PRC Preliminary remediation criteria
RCRA Resource Conservation and Recovery Act

RWQCB San Francisco Bay Regional Water Quality Control Board

SWDIV Naval Facilities Engineering Command, Southwest Division

TPH Total petroleum hydrocarbons

TPH-associated compounds BTEX, MTBE, and lead

TPH fractions TPH-diesel range, -gasoline range, -jet fuel range, and -motor oil
range
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A CRONYMS AND ABBREVIATIONS (Continued)

TTPH Total total petroleum hydrocarbons
Tetra Tech Tetra Tech EM Inc.

UST Underground storage tank
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•..... H1.0 INTRODUCTION

This total petroleum hydrocarbon (TPH) risk evaluation was conducted in accordance with the

preliminary remediation criteria (PRC) and closure strategy for petroleum-contaminated sites,
referred to as the TPH strategy (U.S. Department of the Navy [Navy] 2001) at Alameda Point.
The TPH strategy was developed using guidance prepared by the San Francisco Bay Regional
Water Quality Control Board (RWQCB) for low-risk fuel site closure (RWQCB I996). The
TPH strategy addresses both soil and groundwater and was developed in agreement with the
RWQCB, the U.S. Environmental Protection Agency Region 9 (EPA), and the California
Environmental Protection Agency Department of Toxic Substance Control (DTSC). RWQCB
issued a letter in June 2001 that states its concurrence with the PRC and TPH strategy presented
in the Navy's memorandum (RWQCB 2001).

Soil and groundwater conditions at Sites 3, 4, 11, and 21 were evaluated during this TPH risk
evaluation. Soil and groundwater data from Sites 3, 4, 11, and 21 were screened using the steps
defined in the TPH strategy to determine whether corrective action is warranted. After each site
was evaluated based on the TPH strategy, the results were assessed to determine whether all the
RWQCB's criteria for low-risk fuel site closure were met. If corrective action is recommended
for TPH concentrations present in soil and groundwater at Sites 3, 4, 11, and 21, then remedial
alternatives will be evaluated in a corrective action plan.

.... Section 2.0 of this appendix summarizes the RWQCB's low-risk fuel site closure guidance,
development of the PRC, and the TPH strategy screening steps. Sections 3.0 through 6.0 present
the TPH risk evaluation for soils at each site and recommendations for corrective action (where
applicable). Section 7.0 presents the TPH risk evaluation for groundwater beneath all four of the
OU-2B sites (groundwater was evaluated beneath all four sites because of a common plume),
and Section 8.0 provides the low-risk fuel site closure assessment and a summary of the risk
evaluation for soil and groundwater at these sites. Section 9.0 presents a list of references used
to prepare this appendix. Figures and tables follow Section 9.0.

H2.0 LOW-RISK FUEL SITE CLOSURE

The corrective action program for petroleum-impacted areas at Alameda Point is overseen by
RWQCB in cooperation with EPA and DTSC. The Navy developed a plan for closing fuel sites
at Alameda Point that complies with applicable laws and regulations and considers policies and
guidelines established by RWQCB and EPA. Because of the nature and source(s) of
contamination at Alameda Point, the Navy determined that the most appropriate approach to site
closure is to follow guidance issued by RWQCB on the closure of low-risk fuel sites in the San
Francisco Bay region (RWQCB 1996).

The RWQCB's guidanceon low-riskfuel site closurewas issuedto addressleakingunderground
storage tank (LUST)cleanups. Whilethe majorityofpetroleum-impactedsites atAlamedaPoint

.... were the result of fuel tank leaks, a few sites were identifiedbased on petroleumcontamination
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from former fuel lines, aircraft maintenance and operation activities, road maintenance, and an .._
oil refinery that preceded the Navy's operations. The RWQCB's low-risk fuel site closure
guidance also is applied to these sites to ensure that any remaining concentrations of petroleum
contamination pose a low risk and can be biodegraded passively. Otherwise, corrective action
will be implemented until the remaining areas of petroleum contamination meet the RWQCB
guidance criteria.

The RWQCB guidance for low-risk fuel site closure includes seven criteria that must be met to
determine whether the site is a candidate for closure. These criteria include the following:

• The leak and source(s) have been removed.

• The site has been adequately characterized.

• Little or no groundwater impact currently exists, and no contaminants are found at
concentrations above applicable water quality objectives.

• No water wells, deeper drinking water aquifers, surface water, or other sensitive
receptors are likely to be impacted.

• The site presents no significant risk to human health.

• The site presents no significant risk to the environment. "_J

• The dissolved groundwater plume is not migrating.

To meet RWQCB criteria for low-risk fuel site closure, the soil and groundwater data at each site
are evaluated based on the PRC and TPH strategy and then assessed for low-risk closure.

H2.1 PRELIMINARY REMEDIATION CRITERIA

Soil and groundwater PRC are screening concentrations that have been determined to be
protective of human health or of marine ecological receptors. PRC are selected for each site
based on proposed land reuse, groundwater designation, and potentially completed exposure
pathways. The PRC are shown on Table H-2-1.

Derivation of the PRC for soil and groundwater, which also includes floating product screening
criteria, is presented in the Navy memorandum (Navy 2001). The floating product screening
criteria are used to determine whether further investigation is needed to assess possible floating
product at a site. All sites are assessed for floating product regardless of the proposed land reuse
and groundwater designation.
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......... For soil, 14,000 milligrams per kilogram (mg/kg) was selected as the total total petroleum
hydrocarbon (TTPH) screening level for floating product. The selection of 14,000 mg/kg of
TTPH in soil to indicate floating product is considered to be conservative, based on
industry-accepted saturation limits (Cohen and Mercer 1993). For groundwater, the water
solubility limit (20 milligrams per liter [mg/L]) was chosen as the TTPH screening level for
floating product. The selection of 20 mg/L as the groundwater solubility limit for TTPH was
based on chemical data used in the San Francisco Airport study (RWQCB 1999), as presented in
the fuel hydrocarbon transport modeling report (Parsons Engineering Source Inc.
[Parsons] 2000).

H2.1.1 Soil Preliminary Remediation Criteria

Soil PRC were developed for TPH-associated compounds (benzene, toluene, ethylbenzene,
xylenes [BTEX], methyl tertiary butyl ether [MTBE], and lead) and TPH fractions (TPH
gasoline-, diesel-, jet fuel-, and motor oil-range). Two sets of PRC have been developed based
on potential land reuse. PRC were developed for sites where residential or mixed-reuse (which
includes residential reuse) is planned and for sites where no residential or mixed-reuse is
planned. Soil PRC are based on data within 4 feet below ground surface (bgs). Soil samples
deeper than 4 feet bgs are evaluated only for their potential to impact groundwater.

H2.1.2 Groundwater Preliminary Remediation Criteria

Groundwater PRC were developed for TPH-associated compounds and TTPH. TTPH is defined
as the sum of all TPH fractions. Four sets of PRC were developed based on potential land reuse,
groundwater designation, and potentially completed exposure pathways. PRC were developed
for (1) volatilization of constituents from groundwater to indoor air, (2) groundwater designated
as a potential drinking water source, (3) potential exposures to marine ecological receptors
through the storm drain exposure pathway, and (4) potential exposures to marine ecological
receptors through groundwater discharging to surface water. PRC for volatilization of
constituents from groundwater to indoor air have been developed for sites where residential or
mixed-reuse (which includes residential reuse) is planned and for sites where no residential or
mixed-reuse is planned.

H2.2 TOTAL PETROLEUM HYDROCARBON STRATEGY

The TPH strategy is a series of steps that assesses the need for implementing soil and
groundwater corrective actions, including comparing the data to the PRC. The soil and
groundwater screening steps are summarized in the following sections.

H2.2.1 Soil Screening

Soil screening steps are summarized in the following text.
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Step 1: Remove Surface Staining. If areas with significant surface staining are found during _ ......j:
redevelopment or if surface staining is present in unpaved areas, then surface stains will be
removed. Common surface stains from sources such as dripping oil pans or motor vehicle
parking are not considered significant and will not be removed.

Step 2: Remove Floating Product. If TTPH concentrations in soil at any depth exceed the
floating product screening level of 14,000 mg/kg (the saturation concentration), then a floating
product investigation will be conducted unless deeper soil samples indicate that only surface
contamination exists. If floating product is found, then active corrective action will be
implemented in a timely manner.

Step 3: Identify CERCLA Contaminants of Concern. The purpose of this step is to identify
whether the site has commingled contamination. If Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) contaminants also are present at concentrations that
may present a risk to human health or the environment, then TPH contamination commingled
with CERCLA contaminants of concern may be addressed under the CERCLA program. The
selected remediation technique should treat both types of contaminants and will depend on the
concentrations of TPH and CERCLA contaminants. Otherwise, TPH remediation would occur
after the remediation of CERCLA contaminants.

Step 4: Screen Data Against Site-Specific PRC. Soil PRC are selected for each site based on
proposed land reuse. Concentrations of TPH-associated compounds and TPH fractions in soil _ ....
from 0 to 4 feet bgs are screened against the PRC for residential and nonresidential reuse (see
Table H-2-1). A screening interval of 0 to 4 feet bgs was chosen because the shallow depth to
groundwater would limit soil contact at greater depths. Also, human and ecological receptors are
most likely to experience direct contact with shallow soils rather than with deeper soils. Soil
samples collected from deeper than 4 feet bgs are evaluated for potential impacts on
groundwater.

Step 5: Conduct Additional Investigation. If sufficient data do not exist to characterize the
site, then an additional investigation will be conducted.

Step 6: Determine Need for Corrective Action. Risk management considerations determine
whether a corrective action is warranted. For example, if numerous samples were collected at a
site, and the concentrations in only a few of those samples exceeded the PRC, and the PRC were
not exceeded greatly by more than 1 sample, then corrective action may not be warranted. If risk
management considerations favor corrective action, then remedial action alternatives will be
evaluated in a corrective action plan.

H2.2.2 GroundwaterScreening

Groundwater screening steps are summarized in the following text.
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, Step 1: Remove Floating Product. If TTPH concentrations in groundwater exceed the floating
product screening level of 20 mg/L (the solubility limit), then a floating product investigation
will be conducted. If floating product is found, active corrective action will be implemented in a
timely manner.

Step 2: Identify CERCLA Contaminants of Concern. The purpose of this step is to identify
whether the site has commingled contamination. If CERCLA contaminantsalso are present at
concentrations that may present a risk to human health or the environment, then TPH
contaminationcommingled with CERCLA contaminantsof concernmay be addressed under the
CERCLA program. The selected remediationtechnique should treat both types of contaminants
and will depend on the concentrations of TPH and CERCLA contaminants.Otherwise, TPH
remediationwould occur afterthe remediationof CERCLA contaminants.

Step 3: Conduct Storm Drain Investigation. Storm drains will be considered for a storm
drain investigation if they are intersected by groundwaterplumes at concentrationsabove PRC
for potential exposureto marine ecological receptors through the storm drain exposure pathway
(see Table H-2-1). If a storm drain investigation indicates that contaminatedgroundwater is
infiltratinga storm drain,then remedial action alternatives will be evaluated. Remedial action
alternatives will be evaluated for treating groundwaterlocated near the storm drain reach and
will not include storm drain repairs (unless used as a temporarymeasureto keep contaminated
groundwater from infiltrating the storm drain system until the selected remedial action for
groundwateris complete).

Step 4: Screen Data Against Site-Specific PRC. Groundwater PRC are selected for each site
based on proposed land reuse, the groundwater designation, and potentially completed exposure
pathways (see Tables H-2-1). The risk associated with each exposure scenario (ingestion,
inhalation of vapors in indoor air, etc.) should be assessed; therefore, TTPH and TPH-associated
compounds are screened against all applicable PRC (not only the most stringent PRC).

Step 5: Conduct Additional Investigation. If sufficient data do not exist to characterize the
site, then an additional groundwater investigation will be conducted.

Step 6: Determine Need for Corrective Action. Risk management considerations determine
whether a corrective action is warranted. For example, if numerous samples were collected at a
site, and the concentrations in only a few of those samples exceeded the PRC, and the PRC was
not exceeded greatly in more than I sample, then corrective action may not be warranted. If
corrective action is warranted, then remedial action technologies will be evaluated in a corrective
action plan.

H3.0 TOTAL PETROLEUM HYDROCARBON SOIL RISK EVALUATION FOR SITE 3

This section evaluates potential risks to human health and marine ecological receptors from
•......... TPH-associated compounds in soil at Site 3. Groundwater at Site 3 is evaluated in Section 7.0.
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Summarized below are (1) the proposed land reuse and (2) the site-specific PRC, based on , .........,
proposed land reuse and potentially completed exposure pathways:

• Proposed Land Reuse. Site 3 is designated as part of the Civic Core and Marina
District land reuse areas (Alameda Redevelopment and Reuse Authority 1996). Land
reuse may include recreational and commercial/industrial activities, with possible
residential housing.

• Soil PRC. Residential PRC for TPH fractions and TPH-associated compounds were
selected for Site 3 because potential reuse of the area includes residential housing.

Figure H-3-1 shows soil sampling locations for TPH and TPH-associated compounds at Site 3.
Table H-3-1 summarizes analytical results for soil samples collected from Site 3. To evaluate
the potential risk to human health and marine ecological receptors from TPH-associated
compounds, analytical results were screened against the applicable site-specific PRC using the
TPH strategy (Steps 1 through 6). Soil screening results are summarized below.

Step 1: Remove Surface Staining. Significant surface staining is not present at Site 3;
therefore, a surface stain removal action is not warranted.

Step 2: Remove Floating Product. At location M03-04, the TTPH concentration in 1 soil
sample exceeded the floating product screening level of 14,000 mg/kg in 1994 at a concentration
of 19,700 mg/kg. This surface sample was collected from 2.5 to 3.5 feet bgs; however, the
samples collected at 5 to 6 feet bgs and 10 to 11 feet bgs at this sampling location do not exceed
the floating product screening level. In addition, the adjacent samples collected from 03GB017
from 2.5 to 3 and 4.5 to 5.5 feet bgs in 1994 did not exceed the floating product screening level.
Therefore, a removal action is not warranted for floating product in soil at Site 3.

Step 3: Identify CERCLA Contaminants of Concern. CERCLA constituents identified in
soil at Site 3 that could pose a risk to human health or the environment include arsenic, benzene,
ethylbenzene, lead, and polynuclear aromatic hydrocarbons (PAH) (see Appendix F).

Step 4: Screen Data Against Site-Specific PRCs. TPH-fraction concentrations exceeded the
PRC for residential reuse at 1 sampling location as TPH-gasoline range and at another sampling
location as TPH-motor oil range (see Table H-3-1). TPH-associated compound concentrations
exceeded PRC for residential reuse for benzene (0.65 mgikg) at 3 sampling locations; lead
exceeded PRC (221 mg/kg) at 6 sampling locations; xylenes exceeded PRC (210 mg/kg) at
1 sampling location (see Table H-3-1). Sampling locations and constituents are discussed in
further detail in the following text.

TPIt-Gasoline. TPH-gasoline range was detected above the residential PRC
(1,030 mg/kg)at the western side of Site 3 at sampling location M03-04 in 1994 at a
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.... concentration of 19,700 mg/kg. However, concentrations exceeding the PRC were not
detected in subsequent samples collected at this location and other nearby locations.

TPH-Motor Oil. TPH-motor oil range was detected above the residential PRC
(1,900 mg/kg) at the southeastern side of Site 3 at sampling location M03-07 in 1994 at a
concentration of 43,700 mg/kg. However, concentrations exceeding the PRC were not
detected at nearby locations sampled in 2001.

Benzene. Benzene was detected above the residential PRC (0.65 mgikg) at the
southwestern side of Site 3 at sampling location M03-07 in 1994 at a concentration of
7.5mg/kg, and at sampling locations 127-SS-004 and 131-SS-001 in 1995 at
concentrations of 0.75 and 12 mg/kg, respectively. However, concentrations exceeding
the PRC were not detected at nearby locations.

Xylenes. Xylenes were detected above the residential PRC (210 mg/kg) at the western
side of Site 3 at sampling location M03-04 in 1994 at a concentration of 250 mg/kg.
However, concentrations exceeding the PRC were not detected in subsequent samples
collected at this location and other nearby locations.

Lead. Concentrations of lead were detected above the residential PRC (221 mg/kg) at
the southeastern side of Site 3 at sampling location M03-07 in 1994 at 2,380 mg/kg, at

....• the northern side of Site 3 at sampling locations 116-Z21-004 and 118-Z21-002 in 1995,
and at locations S03-DGS-DP10, S03-DGS-DP15, and S03-DGS-DP16 in 2001 at
concentrations ranging from 229 to 613 mg/kg. However, concentrations exceeding the
PRC were not detected in subsequent samples collected at nearby locations. Elevated
lead concentrations (ranging from 533 to 13,700 mg/kg) were detected deeper than
4 feet bgs.

Step 5: Conduct Additional Investigation. Soil has been adequately characterized, and no
data gaps were identified during this evaluation relating to the nature and extent of TPH
contamination.

Step 6: Determine Need for Corrective Action. Corrective action is not warranted for soil at
Site 3 because recent sampling results did not indicate detections exceeding the PRC. However,
lead results deeper than 4 feet bgs should be evaluated under the CERCLA program.

H4.0 TOTAL PETROLEUM HYDROCARBON SOIL RISK EVALUATION FOR SITE 4

This section evaluates potential risks to human health and marine ecological receptors from
TPH-associated compounds in soil at Site 4. Groundwater at Site 4 is evaluated in Section 7.0.
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Summarized below are (1) the proposed land reuse and (2)the site-specific PRC, based on ,, _
proposed land reuse and potentially completed exposure pathways.

• Proposed Land Reuse. Site 4 is a mixed-use zone designated as part of the Inner
Harbor with the northern portion in the Civic Core land reuse area (Alameda
Redevelopment and Reuse Authority 1996). While the Civic Core mixed-use zone
may include residential structures, redevelopment would emphasize international
business and commerce, research and development facilities, and support commercial
uses (Naval Facilities Engineering Command, Engineering Field Activity West
1999). The Inner Harbor area is planned to be approximately 120 acres in the
southeastern corner of Alameda Point. This reuse area is characterized as a

combination of industrial, open space, and community support uses (Tetra Tech EM
Inc. [Tetra Tech] 2000).

• Soil PRC. Residential PRC for TPH fractions and TPH-associated compounds were
selected for Site 4 because potential reuse of the area includes residential housing.

Figure H-4-1 shows soil sampling locations for TPH and TPH-associated compounds at Site 4.
Table H-4-1 summarizes analytical results for soil samples collected from Site 4. To evaluate
the potential risk to human health and marine ecological receptors from TPH-associated
compounds, analytical results were screened against the applicable site-specific PRC using the
TPH strategy (Steps I through 6). Soil screening results are summarized below.

Step 1: Remove Surface Staining. Site 4 is approximately 65 percent open space consisting of
paved vehicle parking, storage areas, and a large landscaped sports field along the eastern
border. Significant surface staining is not present in unpaved areas within Site 4; therefore, a
surface stain removal action is not warranted under the TPH program.

Step 2: Remove Floating Product. TTPH concentrations in soil do not exceed the floating
product screening level of 14,000 mg/kg at any depth. One mobile laboratory TTPH result
exceeded the floating product screening level in 1995 with a TTPH concentration of
28,480 mg/kg at sampling location 134-005-018 at a depth of 0 to 0.5 foot bgs. However, the
TTPH concentration of the confirmation sample analyzed by a fixed laboratory was
2,600 mg/kg, which is below the floating product screening level (see Table H-4-1). One
unconfirmed result from a surface location is not indicative of floating product contamination;
therefore, a floating product removal action is not warranted.

Step 3: Identify CERCLA Contaminants of Concern. CERCLA constituents identified in
soil at Site 4 that could pose a risk to human health or the environment include arsenic,
cadmium, and PAHs (see Appendix F).

Step 4: Screen Data Against Site-Specific PRCs. TPH-fraction concentrations exceeded PRC
for residential reuse at the following 12 sampling locations: TPH-gasoline range at sampling
location 134-SS-001; TPH-jet fuel range at sampling location 030-S19-009; TPH-diesel range at "_
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.... sampling location 030-MOD1-191; and TPH-motor oil at sampling locations 134-003-011,
134-003-013, 134-005-016, 134-005-017, 134-005-018, B04-31, B04-35, B04-43, and B04-44.
(see Table H-4-1). In addition, TPH-associated compound concentrations exceeded the PRC for
residential reuse for lead (221 mg/kg) at 4 sampling locations, including sampling locations
030-S19-009, 134-003-012, B04-41, and B360-9 (see Table H-4-1). Sampling locations and
constituents are discussed in further detail in the following text.

TPH-Gasoline. A TPH-fraction concentration exceeded the residential PRC for the

gasoline range (1,030 mg/kg) at 1 sampling location, 134-SS-001 (see Table H-4-1). The
sample was collected in 1995 from 3.5 to 4 feet bgs and contained gasoline-range
hydrocarbons at a concentration of 4,800 mg/kg. This sample is located north of
Building 360, near a storm sewer catch basin.

TPH-Jet Fuel. A TPH-fraction concentration exceeded the residential PRC for the jet
fuel range (1,380 mg/kg) at 1 sampling location, 030-819-009 (see Table H-4-1). The
sample was collected in 1998 from 0 to 4.5 feet bgs and contained jet fuel-range
hydrocarbons at a concentration of 6,300 mg/kg. This sample is located outside the
northwest comer of Building 372.

TPH-Diesel. A TPH-fraction concentration exceeded the residential PRC for the diesel
range (1,380 mg/kg) at 1 sampling location, 030-MODl-191 (see Table H-4-1). The

....... sample was collected in 1998 from 0 to 5 feet bgs and contained diesel-range
hydrocarbons at a concentration of 2,200 mg/kg. This sample is located west of
Building 372, where two underground storage tanks (UST), UST 372-1 and UST 372-2,
were removed in 1995.

TPH-Motor Oil. TPH-fraction concentrations exceeded the residential PRC for the
motor oil range (1,900 mg/kg) at 9 sampling locations associated with Buildings 163A
and 360.

In 1995, TPH-motor oil range concentrations exceeded the residential PRC in surface
samples at five locations (134-003-011, 134-003-013, 134-005-016, 134-005-017, and
134-005-018) in or north of Building 163A. The surface samples initially were analyzed
on site by a mobile laboratory, which reported detections of TPH-motor oil range
concentrations in the range of 2,100 to 28,000 mg/kg. The sample with the highest
concentration, 134-005-018, was sent to a fixed laboratory as a confirmation sample; the
fixed laboratory reported a TPH-motor oil concentration of only 2,600 mg/kg.

TPH-motor oil range concentrations exceeded the residential PRC at four locations in
Building 360. The samples collected in 1994 from sampling locations B04-31, B04-35,
B04-43, and B04-44 contain TPH-motor oil range concentrations detected in the range of
1,990 to 3,610 mg/kg.
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Lead. Lead concentrations exceeded the PRC for residential reuse in 5 soil samples. ,

Lead was detected in 1998 at soil sampling location 030-S19-009 from 0 to 4.5 feet bgs
at a concentration of 367 mg/kg. This sample is located outside the northwest comer of
Building 372.

Lead was detected in 1995 at soil sampling location 134-003-012 from 3 to 3.5 feet bgs at
a concentration of 310 mg/kg. This sample is located in Building 163A, near the south
end of the building. The lead concentration of the 0- to 0.5-foot bgs sample at this
location was below the PRC for lead.

Lead was detected in 1994 at soil sampling location B04-41 from 0 to 1 foot bgs at a
concentration of 371 mg/kg. This sample is located in Building 360, near the north end
of the building. The lead concentrations of deeper samples (2.5 to 3.5 feet bgs and 4.5 to
5.5 feet bgs) at this location were below the PRC for lead.

Lead was detected in 1990 at soil sampling location B360-9 from 2.5 to 3 feet bgs at a
concentration of 1,460 mg/kg. This sample is located east of Building 360, under
Skyhawk Street. The lead concentration of a shallow sample (0.5 to 1 foot bgs) at this
location is below the PRC for lead and lead is not detected in 4 deeper samples collected
from 5.5 to 16 feet bgs at this location.

Step 5: Conduct Additional Investigation. Multiple soil samples were collected at Site 4 to
assess possible TPH contamination (see Table H-4-1). Soil has been adequately characterized,
and no data gaps were identified during this evaluation relating to the nature and extent of TPH
contamination.

Step 6: Determine Need for Corrective Action. Corrective action is not warranted in soil at
Site 4. TPH-fractions were detected in soil samples deeper than the screening criteria of 4 feet
bgs on the west side of Building 372, indicating a potential impact to groundwater. However,
significant soil contamination is not indicated by these detections that would warrant corrective
action. Scattered surface soil detections in data collected in 1994 and 1995 (many only in
mobile laboratory samples) in the motor oil range exceed only the residential PRC.

The lead concentrations above the PRC are in soil locations that do not correlate with the other
TPH fractions. Lead also was evaluated under the CERCLA program's HHRA for Site 4 and
was not identified as a chemical of potential concern for human health or the environment.
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....... H5.0 TOTAL PETROLEUM HYDROCARBON SOIL RISK EVALUATION FOR
SITE 11

This section evaluates potential risks to human health and marine ecological receptors from
TPH-associated compounds in soil at Site 11. Groundwater at Site 11 is evaluated in
Section 7.0.

Summarized below are (1) the proposed land reuse and (2) the site-specific PRC, based on
proposed land reuse and potentially completed exposure pathways.

• Proposed Land Reuse. Site 11 is a mixed-use zone designated as part of the Marina
District (Alameda Redevelopment and Reuse Authority 1996). This reuse area is
characterized as a combination of residential and commercial or light industrial
activities.

• Soil PRC. Residential PRC for TPH fractions and TPH-associated compounds were
selected for Site 11 because potential reuse of the area includes residential housing.

Figure H-5-1 shows soil sampling locations for TPH and TPH-associated compounds at Site 11.
Table H-5-1 summarizes analytical results for soil samples collected from Site 11. To evaluate
the potential risk to human health and marine ecological receptors from TPH-associated

...... compounds, analytical results were screened against the applicable site-specific PRC using the
TPH strategy (Steps 1through 6). Soil screening results are summarized below.

Step 1: Remove Surface Staining. Approximately 95 percent of Site 11 is covered with
asphalt and concrete, and the site consists of buildings, roads, and parking lots. Therefore, a
surface staining removal action is not warranted.

Step 2: Remove Floating Product. TTPH concentrations in soil do not exceed the floating
product screening level of 14,000 mg/kg at any depth; therefore, a floating product removal
action is not warranted (see Table H-5-1).

Step 3: Identify CERCLA Contaminants of Concern. CERCLA constituents identified in
soil at Site 11 that could pose a risk to human health or the environment include copper and
PAHs (see Appendix F).

Step 4: Screen Data Against Site-Specific PRCs. TPH-fraction concentrations exceeded PRC
for residential reuse at the following 4 sampling locations: TPH-gasoline range at sampling
location 030-S07-036 and TPH-jet fuel range at sampling locations 030-S07-033, 030-S07-036,
and 030-S07-052 (see Table H-5-1). In addition, TPH-associated compound concentrations
exceeded the PRC for residential reuse for lead (221 mg/kg) at 1 sampling location, M11-03 (see
Table H-5-1). Sampling locations and constituents are discussed in further detail in the

....... followingtext.
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TPH-Gasoline. A TPH-fraction concentration exceeded the residential PRC for the ..../
gasoline range (1,030 mg/kg) at 1 sampling location 030-S07-036 (see Table H-5-1).
The sample was collected in 1998 from 0 to 5 feet bgs and contained gasoline-range
hydrocarbonsat a concentration of 1,600 mg/kg. This sample is located south of Site 11
andwest of USTs 37-17 through 37-19.

TPH-Motor Oil. A TPH-fraction concentration exceeded the residential PRC for the
motor oil range (1,900 mg/kg) at 1 sampling location, B11-12 (see Table H-5-1). The
sample was collected in 1994 from 0.5 to 1.5 feet bgs and contained motor oil-range
hydrocarbons at a concentration of 3,260 mg/kg. This sample is located south of
Building 14, near USTs 14-1 through 14-3.

TPH-Jet Fuel. TPH-fraction concentrations exceeded the residential PRC for the jet fuel
range (1,380 mg/kg) at 3 sampling locations. Two of the locations are near USTs, and
the remaining location is near a fuel line.

TPH-jet fuel range concentrations exceeded the residential PRC in two locations west of
USTs 37-17, 37-18, and 37-19. The samples collected in 1998 from excavation
confirmation sampling locations 030-S07-033 and 030-S07-036 contain TPH-jet fuel
range concentrations at 1,670 and 2,200 mg/kg.

A TPH-jet fuel concentration exceeded the residential PRC at 030-S07-052 (see _:_'
Table H-5-1). The excavation confirmation sample was collected in 1998 from 0 to
3 feet bgs and contained jet fuel range hydrocarbons at a concentration of 1,740 mg/kg.
This sampling location is next to a fuel line south of Building 14.

Lead. Lead concentrations exceeded the PRC for residential reuse of221mg/kg in 1 soil
sample. Lead was detected in 1991 at soil sampling location Mll-03 from 0.3 to
0.8 foot bgs at a concentration of 242 mg/kg. This sample is located outside the
southwest comer of Building 14.

Step 5: Conduct Additional Investigation. Multiple soil samples were collected at Site 11 to
assess possible TPH contamination (see Table H-5-1). Soil has been adequatelycharacterized,
and no datagaps were identified during this evaluation relating to the natureand extent of TPH
contamination.

S.tep 6: Determine Need for Corrective Action. Corrective action is not warranted for soil at
Site 11 under the TPH program. The floating product screening level was not exceeded, and
only 4 soil sample results exceeded the PRC at locations and concentrations that do not indicate
widespread TPH contamination of soil. Three excavation surface soil sample results exceeded
the PRC for TPH-jet fuel range. One of those locations also exceeded the PRC for TPH-gasoline
range, and 1 surface soil sample results exceeded the PRC for lead.
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.........H6.0 TOTAL PETROLEUM HYDROCARBON SOIL RISK EVALUATION FOR
SITE 21

This section evaluates potential risks to human health and marine ecological receptors from
TPH-associated compounds in soil at Site 21. Groundwater at Site 21 is evaluated in
Section 7.0.

Summarized below are (1) the proposed land reuse and (2) the site-specific PRC, based on the
proposed land-reuse and the potentially completed exposure pathways.

• Proposed Land Reuse and Groundwater Beneficial Use. Site 21 is designated as
part of the Marina District land reuse area (Alameda Redevelopment and Reuse
Authority 1996). Land reuse may include residential homes mixed with offices,
retail, service, and commercial establishments, or light industrial areas.

• Soil PRC. Residential PRC for TPH fractions and TPH-associated compounds were
selected for Site 21 because potential reuse of the area includes residential housing.

Figure H-6-1 shows soil sampling locations for TPH and TPH-associated compounds at Site 21.
Table H-6-1 summarizes analytical results for soil samples collected from Site 21. To evaluate
the potential risk to human health and marine ecological receptors from TPH-associated

J compounds, analytical results were screened against the applicable site-specific PRC using the
TPH strategy (Steps 1 through 6). Soil screening results are summarized below.

Step 1: Remove Surface Staining. Approximately 50 percent of Site 21 is covered with
asphalt and concrete, and significant surface staining is not present at Site 21; therefore, a
surface stain removal action is not warranted.

Step 2: Remove Floating Product. TTPH concentrations exceeded the floating product
screening level of 14,000 mg/kg at the surface soil sampling location 126-001-001 in 1995. Two
field-screening samples at this location detected concentrations of 19,300 and 28,900 mg/kg
from 0 to 0.5 foot bgs (see Table H-6-1).

Step 3: Identify CERCLA Contaminants of Concern. CERCLA constituents identified in
soil at Site 21 that could pose a risk to human health or the environment include arsenic, copper,
and lead (see Appendix F).

Step 4: Screen Data Against Site-Specific PRCs. TPH-fraction concentrations exceeded PRC
for residential reuse at 1 sampling location as TPH-diesel range, 2 sampling locations as TPH-
gasoline range, and 2 sampling locations as TPH-motor oil range (see Table H-6-1).
TPH-associated compound concentrations exceeded PRC for residential reuse as lead
(221 mg/kg) at 2 sampling locations (see Table H-6-1). Sampling locations and constituents are

..... discussedin further detailin the followingtext.
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TPH-Diesel. TPH-diesel range was detected above the residential PRC (1,380 mg/kg) at .::
the northwestern outer edge of Site 21 at only one sampling location 126-001-001 in
1995 at a concentrationof 1,900 mg/kg in a field-screening sample.

TPH-Gasoline. TPH-gasoline range was detected above the residential PRC
(1,300mg/kg) at the northwestern outer edge of Site 21 at sampling location
125-001-003 in 1995 at concentrations of 1,700 and 2,000 mgikg in field-screening
samples, and at location 030-S07-072 in 1998 at a concentration of 1,300 mg/kg.
However, these locations are not in close proximity to each other within Site 21. Also,
concentrations exceeding the PRC were not detected in subsequent samples collected at
nearby locations.

TPH-Motor Oil. TPH-motor oil range was detected above the residential PRC
(1,900 mg/kg) at the northwestern outer edge of Site 21 at sampling location
126-001-001 in 1995 at concentrations of 18,000 and 27,000 mg/kg, and to the southwest
of Site 21 at sampling location 030-S07-004 in 1998 at a concentration of 6,900 mg/kg in
a field-screening sample.

Lead. Concentrations of lead were detected above the residential PRC (221 mg/kg) at
the southeastern side of Site 21 at sampling location B07B-05 in 1994 at 416 mg/kg and
at the northwestern side of Site 21 at sampling location 126-002-003 in 1995 at a
concentration of 450 mg/kg. ,_

Step 5: Conduct Additional Investigation. Soil has been adequately characterized, and no
data gaps were identified during this evaluation relating to the nature and extent of TPH
contamination.

Step 6: Determine Need for Corrective Action. Corrective action is not warranted for soil at
Site 21 under the TPH program because concentrations exceeding the residential PRC were
collected from unrelated sampling locations and did not indicate significant sources of soil
contamination. In addition, concentrations exceeding the PRC were not detected in subsequent
samples collected at nearby locations.

H7.0 TOTAL PETROLEUM HYDROCARBON GROUNDWATER RISK EVALUATION
FOR OPERABLE UNIT 2B

This section evaluates potential risks to human health and marine ecological receptors from
TPH-associated compounds in groundwater at Operable Unit (OU)-2B.

Summarized below are (1) the proposed land reuse and groundwater beneficial use and (2) the
site-specific PRC, based on the proposed ,land-reuse, the groundwater designation, and the
potentially completed exposure pathways.

_.:j
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. ..... • Proposed Land Reuse and Groundwater Beneficial Use. OU-2B is designated as
parts of the Civic Core, InnerHarbor, andMarinaDistrict land reuse areas (Alameda
RedevelopmentandReuse Authority 1996). Landreuse may include recreationaland
commercial/industrialactivities, offices, retail, research anddevelopment, and
residentialhousing. Groundwaterat OU-2B is designatedas partof the southeastern
hydrologic region of Alameda Point andis considereda potential drinking water
source (Tetra Tech 2000).

• Groundwater PRC. Residential PRC for volatilizationof constituentsto indoor air
were selected for OU-2B because potentialreuse of the areaincludes residential
housing.

Groundwaterin the southeasternhydrologic region is considered a drinking water
source; therefore, the PRC for potentialdrinkingwatersources were applied to
OU-2B. Stormdrains are locatedwithin OU-2B; therefore, PRC developed for
potential exposures to marineecological receptorsthrough the storm drain exposure
pathway were selected.

The SeaplaneLagoonforms the closest shoreline to OU-2B and is located adjacentto
and to the west of OU-2B. Therefore, PRC for potentialexposuresto marine
ecological receptorsthrough the groundwaterdischargingto surface waterpathway
wereapplied to the datafrom OU-2B samplinglocations that arewithin 250 feet of

. ....... the shorelineof the SeaplaneLagoon. The TPHStrategyexcludes datafrom
locations beyond a maximumdistanceof 250 feet from the shoreline for evaluations
involving potentialexposuresto marinereceptorsthroughthis pathway.

Figures H-7-1 through H-7-5 show groundwater sampling locations for TPH and TPH-associated
compounds at OU-2B. Table H-7-1 summarizes analytical results for groundwater samples
collected from OU-2B. To evaluate the potential risk to human health and marine ecological
receptors from TPH-associated compounds, analytical results were screened against the
applicable site-specific PRC using the TPH strategy (Steps I through 6). Groundwater screening
results are summarized below.

Step 1: Remove Floating Product. TTPH concentrations exceeded the floating product
screening level of 20 mg/L in 44 groundwater samples at 42 sampling locations (see
Table H-7-1). Floating product was identified at the following locations:

• Sites 3 and 21 in the area east of Building 398 (known as Corrective Action Area
[CAA] 3A and CAA 3B) at concentrations ranging from 27 to 2,029 mg/L

• Site 4 in the area west of and underneath Building 372 (known as CAA 4B) at
concentrations ranging from 32.6 to 138,019 mg/L
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• Associated with the fuel lines at Site 11 at concentrations ranging from 24.2 to
475 mg/L

• Associated with the fuel lines east of the Seaplane Lagoon at Site 21 at concentrations
ranging from 36.56 to 120 mg/L

Therefore, a floating product removal action is warranted for OU-2B.

Step 2: Identify CERCLA Contaminants of Concern. Several halogenated volatile organic
compounds, benzene, and metals were identified as chemicals of concern. Benzene is a
CERCLA constituent (as well as a TPH constituent) identified in groundwater at OU-2B that
could pose a risk to human health or the environment (see Appendix F).

Step 3: Conduct Storm Drain Investigation. TTPH exceeded the PRC of 1.4 mg/L for
potential exposure to marine ecological receptors through the storm drain exposure pathway in
126 samples at 81 sampling locations (see Table H-7-1). However, only 66 of these locations
were sampled within 50 feet of a nearby storm drain; therefore, only these locations were
considered to exceed the PRC. TTPH was identified to exceed the PRC at the following
locations:

• Sites 3 and 21 in the area east of Building 398 (known as CAA 3A, CAA 3B, and
CAA 3C) at concentrations ranging from 3.67 to 2,029 mg/L -_:/

• Associated with Building 372 (known as CAA 4B) and Building 360 at Site 4 at
concentrations ranging from 1.4 to 138,019 mg/L

• Associated with the fuel lines at Site 11 at concentrations ranging from 1.43 to
475 mg/L

• Associated with the fuel lines east of the Seaplane Lagoon at Site 21 at concentrations
ranging from 1.5 to 120 mg/L

Benzene concentrations exceeded the PRC of 0.7 mg/L, ethylbenzene concentrations exceeded
the PRC of 0.43 mg/L, and lead concentrations exceeded the PRC of 0.0081 mg/L for potential
exposure to marine ecological receptors through the storm drain exposure pathway (see
Table H-7-1). However, TPH-associated compound concentrations of toluene and MTBE did
not exceed the PRC for potential exposure to marine ecological receptors through the storm drain
exposure pathway at any of the sampling points (see Table H-7-1).

Benzene. Benzene concentrations exceeded the PRC of 0.7 mg/L for potential exposure to
marine ecological receptors through the storm drain exposure pathway in 15 samples at
10 sampling locations. However, only four of these locations were sampled within 50 feet of a
nearby storm drain; therefore, only these locations were considered to exceed the PRC. Three of
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, ...... these locations are associated with Building 372 at Site 4, and one location is in Site 11, near a
fuel line, with concentrations ranging from 0.7 to 2.768 mg/L.

Ethylbenzene. Ethylbenzene concentrations exceeded the PRC of 0.43 mg/L for potential
exposure to marine ecological receptors through the storm drain exposure pathway in 9 samples
at 7 sampling locations. However, only 4 of these locations were sampled within 50 feet of a
nearby storm drain; therefore, only these locations were considered to exceed the PRC. Three of
these locations are associated with Building 372 at Site 4, and 1 location is associated with
Building 398 at Site 3, with concentrations ranging from 0.4805 to 3.364 mg/L.

Lead. Lead concentrations exceeded the PRC of 0.0081 mg/L for potential exposure to marine
ecological receptors through the storm drain exposure pathway in 51 samples at 41 sampling
locations. However, only 23 of these locations were sampled within 50 feet of a nearby storm
drain; therefore, only these locations were considered to exceed the PRC. Eight of these
locations are associated with the storm drain near Buildings 517 and 222 at the northern area of
Site 3 with sample concentrations ranging from 0.0323 to 28.7 mg/L. Two of these locations are
associated with CAA 3C in Site 3 with sample concentrations ranging from 0.103 to 1.31 mg/L.
Eight of these locations are associated with the fuel lines at Site 11 with sample concentrations
ranging from 0.0259 to 2.51 mg/L. Three of these locations are associated with Buildings 372
and 360 at Site 4 with sample concentrations ranging from 0.082 to 0.176 mg/L. Two locations
are associated with the fuel lines east of the Seaplane Lagoon at Site 21 with sample
concentrations of 0.0083 and 0.034 mg/L.

., j

Many of the locations with concentrations exceeding PRC are near damaged sections of the
storm drain (Tetra Tech 2001 a). TPH-associated groundwater concentrations present a potential
risk to ecological receptors through the storm drain exposure pathway. However, concentrations
exceeding the PRC for potential exposure to marine ecological receptors through the storm drain
exposure pathway were not detected in samples collected during one sampling event in 2001 at
Outfall G and Outfall H, which are in the Seaplane Lagoon; therefore it appears the TPH
contaminants may not be reaching the Seaplane Lagoon through the storm drain exposure
pathway at Outfall G and Outfall H. However, corrective action is warranted for groundwater
infiltrating the storm drains based on the samples that exceeded the PRC.

Step 4: Screen Data Against Site-Specific PRC. Concentrations of TTPH compounds and
TPH-associated compounds were evaluated for groundwaterdischarge to surface water body
criteria because OU-2B is located within 250 feet from the shoreline. However, some of the
sampling locations are located greaterthan 250 feet from the shoreline; therefore, the sampling
locations greater than 250 feet from the shoreline were not evaluated for groundwaterdischarge
to surface water body criteria. TTPH compound concentrations at 10 sampling locations
exceeded the PRC for marineecological receptors for groundwaterdischarging to surfacewater.
Lead concentrations exceeded the PRC for marine ecological receptors for groundwater
discharging to surface water at 27 sampling locations. Groundwaterconcentrationsof benzene,
ethylbenzene, xylenes, or MTBE didnot exceed the PRC for groundwaterdischargingto surface

.... water.
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TPH-associated compounds were evaluated for groundwater designated as a potential drinking , ........./
water source and indoor air inhalation risk from volatilization of groundwater. BTEX, MTBE,
and lead concentrations exceeded the PRC for groundwater designated as a potential drinking
water source. Benzene concentrations also exceeded the PRC for volatilization of constituents

from groundwater to indoor air. Sample results exceeding the PRC are discussed below.

TTPI-I. TTPH was detected at concentrations above the PRC for marine ecological receptors for
groundwater discharging to surface water at 6 sampling locations within Site 21 and 4 sampling
locations within Site 11 (see Table H-7-1). Sites 21 and 11 are located adjacent to the Seaplane
Lagoon, and some of the sampling locations were within 250 feet of the shoreline. Site 11
sampling locations include CA11-21 (4.6 mg/L), CA11-22 (36 mg/L), CA11-23 (5 mg/L), and
CA11-24 (32 mg/L) collected within 8 feet bgs. These samples are located along the former fuel
line adjacent to the Seaplane Lagoon. Site 21 sampling locations include 030-IPC-330
(8.71 mg/L), CA11-20 (9.39 mg/L), S21-DGS-DP07 (120 rag/L), S21-DGS-VE01 (3.2 mg/L and
115.18 mg/L), S21-DGS-VE02 (12.31 rag/L), and S21-DGS-VE03 (36.56 mg/L) (see
Figure H-7-5). These samples were collected along the former fuel lines adjacent to the
Seaplane Lagoon and were collected within 9 feet bgs, with the exception of the sample
collected from S21-DGS-DP11 at 20 feet bgs. A seawall is located along the eastern side of the
Seaplane Lagoon; however, it is not confirmed whether migration to surface water has prevented
the groundwater at all depths from migrating to the surface water to the west of the seawall.
Therefore, there is the potential for TTPH in the groundwater to reach the marine ecological
receptors.

Benzene. Benzene concentrations exceeded the PRC of 0.001 mg/L for a potential drinking
water source at 77 sampling locations within OU-2B at concentrations ranging from 0.001 mg/L
to 4.6 mg/L (see Table H-7-1). At Site 4, the majority of benzene concentrations above the
drinking water PRC were located west of Building 372 (within CAA 4B) based on data collected
during sampling events conducted in 1995 and 1997. At Site 11, the majority of benzene
concentrations above the drinking water PRC were located along the former fuel lines within
CAA 1! (also known as Area 37 under the Resource Conservation and Recovery Act [RCRA]
program). Area 37 is undergoing corrective action for petroleum contamination under the
Navy's petroleum cleanup program. At Site 3, the majority of the benzene concentrations
exceeding the drinking water PRC were associated with the area northeast of Building 398
(CAA 3A) and the area west of Building 430 (CAA 3B). At Site 21, benzene concentrations that
exceeded the drinking water PRC were detected at only a few unrelated locations, mostly within
Building 162.

Benzene concentrations also exceeded the PRC of 0.00991 mg/L for volatilization from
groundwater to indoor air at 37 sampling locations. The locations correspond to the same
locations that exceed the PRC for drinking water as discussed above.

Toluene. Toluene concentrations exceeded the PRC of 0.15 mg/L for a potential drinking water
source at 6 sampling locations. Sampling locations included M03-04 (highest concentration at

2.3 mg/L in 1995) and S03-DGS-DP-03(0.17 mg/L) at Site 3; 372-2-ERM (0.157 mg/L), .....
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, ..... 372-4-ERM (0.2279 mg/L), and 372-5-ERM (0.7942 mg/L) at Site 4; and 030-FL1-508
(1.19 rag/L) at Site 11.

Ethylbenzene. Ethylbenzene concentrations exceeded the PRC of 0.3 mg/L for a potential
drinking water source at 4 sampling locations. Sampling locations included S03-DGS-DP22
(2.4mg/L in 2001) and 398-14-ERM (1.498 mg/L in 1995) at Site 3, and 372-5-ERM
(3.364 mg/L in 1995) and 372-6-ERM (0.9386 mg/L in 1995) at Site 4.

Xylenes. Xylene concentrations exceeded the PRC of 1.75 mg/L for a potential drinking water
source at 5 sampling locations. Sampling locations included 398-14-ERM (4.459 mg/L) in 1995;
S03-DGS-DP22 (11.8 mg/L) in 2001 at Site 3; and 372-19-ERM (2.3 mg/L), 372-4-ERM
(3.3 mg/L), and 372-5-ERM (18.7 mg/L) in 1995 at Site 4.

MTBE. MTBE concentrations exceeded the PRC of 0.005 mg/L for potential drinking water at
10locations. Sampling locations included 030-MOD1-67 (0.035 rag/L), 372-10-MOJ
(0.019rag/L), 372-11-MOJ (0.0074 mg/L), 372-14-MOJ (0.046 rag/L), 37-MJ-MW7
(0.012 rag/L), 398-MW4 (0.043 mg/L), 030-IPC-330 (0.01 mg/L), 37MJ-MWl (0.0062 mg/L),
M11-04 (1.7 rag/L), and S04-5C-A (0.052 and 0.086 mg/L). These locations are predominantly
located within Site I 1 and near Building 372 at Site 4.

Lead. Lead was detected above the PRC for marine ecological receptors from groundwater
....... discharging to surface water at 41 sampling locations within the boundaries of Sites 3, 4, 11, and

21 at concentrations ranging from 0.0098 mg/L to 105 mg/L (see Table H-7-1). The majority of
the sampling locations are located along the former fuel lines at Site 11, near the former fuel
storage tanks at Site 3 (also known as CAA 3C), and near Building 430 (also known as
CAA 3B). While many of these locations are greater than 250 feet from the shoreline, lead does
not biodegrade; however, lead often is attenuated in soil and therefore may not reach the
shoreline. However, for the purpose of this screening evaluation, these locations greater than
250 feet with lead concentrations greater than 0.143 mg/L are considered to pose a potential risk
to marine ecological receptors.

Lead was detected above the PRC of 0.015 mg/L for groundwater designated as a potential
drinking water source at 39 sampling locations. The sampling locations were predominantly
located within Site 11 in CAA 11 (Area 37) and at Site 3. Concentrations were detected up to
2.51 mg/L at Site 11 and 105 mg/L at Site 3.

Step 5: Conduct Additional Investigation. Multiple groundwater samples were collected at
OU-2B to assess possible TPH contamination (see Table H-7-1). Groundwater has been
adequately characterized, and no data gaps were identified during this investigation.

Step 6: Determine Need for Corrective Action. Corrective action is warranted for TTPH and
TPH-associated compounds in groundwater at OU-2B. Groundwater data show TTPH, BTEX,

...... MTBE, and lead concentrations are exceeding the PRC for risk to marine ecological receptors
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from groundwater discharging to surface water, from the storm drain exposure pathway, from . j
potential drinking water, and from inhalation of indoor air. Corrective action is currently being
conducted under the Navy's TPH program to address groundwater contamination at Site 11
(known as CAA 11).

H8.0 LOW-RISK FUEL SITE CLOSURE ASSESSMENT SUMMARY

Table H-8-1 summarizes results of the low-risk fuel site closure assessment for OU-2B. The
assessment indicates that the RWQCB criteria for low-risk fuel site closure have not been met
for OU-2B.
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